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General Information 

Barber-Greene Model 041 Mixer 




Appl ication: 

Mixing bituminous material in conjunction with 831 Dryer and 831 
Elevator. 

Mixing clay soil aggregate in conjunction with 821 Soil Unit 
and 831 Elevator. 

Capacity: Approximately 25 tons per hour in bituminous mixing. 

Approximately 40 tons per hour in stabilized mixing. 

Overall Dimensions: Length 21* -0" 

Width 8'~0" 

Height 10* -5 M 

Type of Mounting: 

(.Trailing Axle used with Dolly or truck-tractor.') 

Dual 7-50” x 20” 8 ply tires 
Wheel base 13* -2" 

Axle Clearance l 1 - 2” 

Turning Radius 25* -0" 

Gross Contact Area 162 Sq. inches at 55 lbs pressure. 

Operating Weights: On Trailing Axle - 10,200 lbs. 

Load on Fifth Wheel or Dolly - 3,800 lbs. 

SHIPPING DATA 

Cubage - Not Boxed Assembled - Approximately 1765 cu. ft. 

Boxed for Export Cubage 2,000 cu. Ft. 

Weight 14,800 lbs. (approximately) 



Rail Shipment: 2 Machines per Flat Car (Assembled or assembled and boxed) 
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Barber-Greene Model 831 Dryer 
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Appl i cat ion: 

Drying aggregate for bituminous mixing in conjunction with 831 
Elevator and 841 Mixer. 

Capacity: Approximately 25 tons per hour 

Overall Dimensions: Length - 24 "-lO" 

Width - 8»-0* 

Height - 10* -5" 

Type of Mounting: 

Trailing Axle used with Dolly or truck-Tractor 
Dual 7.50 x 20*' 8 ply tires 
Wheel Base - 20* - 4 " 

Axle Clearance - l , -2" 

Turning Radius - 25 1 -0" 

Gross Contact Area - 162 Sq. inches at 55 lbs. pressure 

Operating Weights: On trailing Axle - 9,500 lbs. 

Load on Fifth wheel or Dolly - 5,000 lbs. 

SHIPPING DATA 

Cubage - Not Boxed Assembled - 2,000 Cu. Ft. 

Boxed for Export Cubage - 2250 Cu. Ft. 

Weight - 14, BOO lbs. 

Rail Shipment: 2 Machines per Flat Car (Assembled or assembled and boxed) 
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Barber-Greene Model 821 Soil Preparation Unit 




Appl ication; 

Preparing and proportioning clay soil aggregate in conjunction 
with 831 Elevator and 841 Mixer. 



Capacity: 

Approximately 40 tons per hour. 



Overall Dimensions: Length - 23'-3 M 

Width - 8»-0" 

Height - 10»-0" 



Type of Mounting: Trailing Axle used with Dolly or Truck-Tractor 

Dual 7*50 x 20” 8 ply tires 
Wheel Base - l6 f -0 ,f 
Axle Clearance - 1*-2 M 
Turning Radius - 25* -0" 

Gross Contact Area - 162 sq. inches at 55 lbs. pressure 

Operating Weights: On Trailing Axle - 8800 lbs. 

Load on Fifth Wheel or Dolly - 4900 lbs. 

SHIPPING DATA 



Cubage - Not Boxed 

Assembled - I860 Cu. ft. 



Boxed for Export 

Cubage - 2110 Cu. ft. 
Weight - 14000 lbs. 
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Barber-Greene Model 831 Bucket Elevator 



Digiti 







Appl i cat ion: 

To elevate aggregates to hoppers on 821 Soil Preparation Unit or 831 
Dryer for bituminous mixing or clay soil aggregate preparation. 



Capacity: 

Approximately 40 tons per hour. 

Overall Dimensions: 

Length - 17* -0" 

Width - 5* -8" 

Height - 5 , -0 n 



Type of Mounting: Trailing Axle - used with Towing Pintle 

Single 7.50 x 20" 8 ply tires 
Axle Clearance - l'-2" 

Turning Radius - 20 , -0" 

Gross Contact Area - 81 Sq. inches at 55 lbs. pressure. 
Operating Weights: On Trailing Axle 2900 lbs. 

SHIPPING DATA 

Boxed for Export 

Cubage - 550 Cu. Ft. Cubage - Not Boxed 
Weight - 3,000 lbs. Assembled - 500 Cu. Ft. 

Rail Shipment: 4 Units per Flat Car 

(Assembled or assembled and boxed) 

831 ELEVATOR CAPACITY AND CONSUMPTION 
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INTRODUCTION 

This booklet is intended to be an elementary, non-technical instruction 
manual for use with the Barber-Greene mobile paving machines. Before 
beginning a detailed description of the operation and care of these mach- 
ines, it is necessary for the reader to have a general understanding of 
the principles involved and a brief knowledge of the various paving mix- 
tures and materials themselves. 

These machines are designed to prepare and mix various types of paving 
mixtures. It is therefore important that the person in charge not only 
thoroughly understand the operation of these machines, but also to be 
able to select a satisfactory paving mixture suited to the particular job 
from the materials available, and to be able to set the machines to get 
this desired mixture. The section devoted to construction materials is 
s imp ly a brief discussion of the common materials with only enough in- 
formation given to enable the inexperienced operator to use them in con- 
junction with the machines. If further information is desired, it can 
be obtained from other sources. 

These machines were designed especially for maintenance and repair work, 
which means they will be used mostly for simple, durable mixes such as 
simple bituminous construction and soil-aggregate construction. Since 
most jobs will be small-possibly repairing and filling holes in roads 
or airports-the machines will not be set up long at one jobsite. 

Therefore they are entirely self-contained, are of semi-trailer design to 
be highly mobile, and they are easy to set up, requiring only a brief 
delay before actual mixing can begin. The operation of the plants is^ 
likewise, in keeping with the idea of speed and simplicity for the set- 
ting of a gate insures a successful uniform flow of mixed material. Ver- 
satility is another feature, since the plants can handle almost any kind 
of material or mix with very little change necessary. However, for main- 
tenance and repair work, it is usually desired to utilize the materials 
at hand, possibly adding any necessary material which is lacking, to get 
a satisfactory mix. 

Therefore to clarify the discussion, we shall refer only to this type of 
simple construction when describing the plants. 

1 n Bi tumi nous Construction we add small measured quantities of bituminous 
materials (asphalt, tar) to a proportioned mixture of aggregate (sand, 
gravel, crushed stone, etc) to get a permanent, waterproofed traffic sur- 
face which will withstand traffic abrasion. 

In Soi 1-Aggreqate Constructi on we add soil or clay and water to the prop- 
ortioned aggregate to get a low cost mixture of high stability. This 
latter mix is used mainly as a base for a bituminous surface mat, where 
the natural Soil is so unstable that it is unable to support traffic. Of 
course, bituminous construction can be used for the same purpose, but 
because quite a large amount of material is used, it is desirable to use 
the materials at hand without depending upon a limited supply of asphalt, 
so soil-aggregate construction comes into use whenever possible. 

The actual preparation of these two different mixes is of course quite 
different, requiring different machines to process them. However, in both 
cases the final major step is a thorough mixing together of all the mat- 
erials. This can be done in one machine, therefore this machine is used 
in both setups . 
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This machine is known as the 841 MIXER and its basic unit is a twin set 
of rotating paddles called a pugmill. Here the bituminous material 
(asphalt, tar) or water (for soil-aggregate construction) is sprayed on the 
already prepared and proportioned aggregate and thoroughly mixed to get 
a uniform, homogeneous mixture. 

The primary or preparation unit in the Bituminous mixing plant setup is 
known as the 831 DRYER. The basic part of this unit is a large, rotating 
drum wherein the aggregate is heated and dried as it passes through. 

This drying is necessary to bituminous con.'st ruction because of the pecul- 
iar behavior of asphalt in the presence of moisture - it will not adhere 
to materials which are wet. The 831 DRYER; also serves another purpose, 
that of proportioning the amounts of the aggregate as it is fed into the 
drum. This is necessary in order to get a stable mixture which will hold 
up under traffic . 

In the Soil-Aggregate mixing plant setup the primary or preparation unit 
is known as the 821 SOIL PREPARATION UNIT. Here the soil (clay) is 
measured and then pulverized by crusher rolls so that it will be mixed 
thoroughly with the aggregate in the 841 MIXER. In addition the aggregate 
is proportioned as in the 831 DRYER but the drying process is eliminated, 
for in this setup water is required to help spread the clay particles 
through the mix and also to make the finished mix wet enough to compact 
well when rolled. 

Before going into detail about the various mixtures and the setting of 
the machines to handle these mixtures, let us familiarize ourselves with 
the machines by following the action of the materials as they pass 
through, step by step. 



THE BITUMINOUS PLAINT 
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Let us begin the description of the Bituminous plant by following the flow 
of the aggregates. The plant can combine two different sizes of agg- 
regate in the right proportion. Or, if only one size is available which 
contains proper quantities of sand and gravel to work satisfactorily, 
simply use it instead. We shall refer in this discussion to two sizes, 
although one size, such as a bank run gravel containing sand, could be 
used alone. 

The sand and gravel aggregates are stockpiled in front of the 831 port- 
able bucket Elevator which charges the hopper of the 831 DRYER. This 
elevator has two bucKet lines for the separate handling of two sizes. 

Men with shovels feed the aggregates into the buckets, being assisted by 
other men operating power controlled drag scoops which pull in the mat- 
erial. 

The aggregates are then picked up by the buckets and dumped into the div- 
AA *d hopper. This two-bin hopper has a plate feeder for a base which 
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feeds material through twin measuring gates into the DRYER drum. 

This action is uniform, resulting in a controlled, measured feed of mat- 
erial. The gates are independently controlled so that different amounts 
of each material can be fed from the two hoppers at the same time, allow- 
ing proportioning. 

The large cylindrical DRIER drum rotates slowly, being tilted on a slight 
angle downward from the hopper end so the aggregate will pass through. 

Inside of the drum, cupped flights are bolted so that when the drum rot- 
ates, the material will be picked up from the bottom of the drum and let 
fall through the flame and hot gases from the burner. In this way the 
moisture is carried off, and by the time the material has passed complete- 
ly through the drum, it has been heated and dried. The prepared and 
proportioned aggregates then drop out through the discharge chute onto the 
341 MIXER transfer belt conveyor. 

Before going farther with the aggregate let us look at the heating system 
of the DRYER. The drum is heated by an air-oil atomized flame from the 
burner. Air is furnished by a blower unit on which an oil pump is mounted 
to pump oil from a storage tank. An exhauster fan underneath the stack 
pulls the low pressure flame through the drum and out the exhaust stack. 

The hot, dried aggregate, after passing through the discharge chute is 
carried up and dumped into the twin shaft pugmill by the belt conveyor. 

As it falls into the pugmill it is sprayed with bitumen from a nozzle 
in the_ spraybar .. This bitumen is furnished by a metering pump which 
delivers a constant flow to the spraybar from the storage tank on the 
mixer. 

The aggregate and bitumen are then mixed thoroughly together in the pug- 
mill by the action of the rotating paddles on the twin shafts which 
gradually pass the material through the mill and discharge it through a 
gate into a truck ready for use. 

Thus we see that in the 831 DRYER the aggregates are proportioned and 
dried; then in the 841 MIXER bitumen is added and the materials are mix- 
ed thoroughly together. 



THE SOIL- AGGREGATE PLANT 

STOCKPILE ELEVATOR HOPPER CRUSHER CONVEYOR PU6MIU SPRWBAR TRUCK 




To simplify the description of the Soil-Aggregate plant, let us again 
follow the flow of the aggregates through the machines . Remember in this 
case as in the bituminous setup, the plant is constructed to combine two 
different sizes of aggregate and clay soil but if one size of aggregate is 
available which will serve satisfactorily simply use it in both sides of 
the hopper. 

The sand and gravel aggregates are stock piled in front of the 831 port- 
able bucket Elevator which is used to charge the hopper of the 821 SOIL 
PREPARATION UNIT. 
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The filling of this hopper is accomplished in the same manner as in the 
bituminous setup through the use of men with shovels and the power drag- 
scoops . This is a divided hopper similiar to the DRYER hopper, having a 
reciprocating plate feeder as a base which feeds materic 1 out through the 

twin gates. From here the aggregate falls directly onto the 841 MIXER 
belt conveyor. 

In addition to proportioning the sand and gravel, the 821 SOIL PREPARATION 
UNIT also measures the clay and pulverizes it so it can be mixed. The 
clay is shoveled into a small hopper which has a bar-chain feeder on the 
bottom of it to feed the clay out through a controllable gate onto a small 
conveyor which elevates the clay and drops it into a roll-crusher. These 
rolls crush and pulverize the clay lumps which fall onto the 841 MIXER 
belt conveyor on top of the sand and gravel. (See Diagram) 

The prepared and proportioned clay, sand, and gravel then are carried 
together up to the pugmill and dumped in as before. As the paddles mix 
the materials together, water is added as required to spread the clay 
uniformly throughout and to get the correct amount of moisture in the 
mix, so that when it is spread and rolled it will compact to a dense 
mixture. This requires a mix which is moist enough to hold together 
but at the same time not be sloppy. The water is pumped through spray- 
bars over the pugmill by a centrifugal water pump, but the amount added 
is controlled by hand valves. 

Thus we see that in the 821 SOIL PREPARATION UNIT, the aggregates are 
proportioned and the soil is measured and prepared; then in the 841 MIXER, 
water is added, and the materials are mixed together to get a uniform, 
homogeneous mixture. 
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The purpose of this section is to give the reader enough information about 
materials, mixtures and methods necessary to the operation of the plant. Add- 
itional information can be obtained from other sources, one of which is the 
American Society for Testing Materials Handbook, giving general information. A 
Barber-Greene book, entitled "Materials and Methods for Military Airport Con- 
struction", was prepared especially for the construction of airports, but it 
gives a good background of definitions, principles, specifications and term- 
inology of the various materials and types of mixes necessary for complete 
understanding . 

Since it is assumed that these plants will be operating in restricted 
areas where supplies of aggregate are limited as to quality or amount and the 
choice and amount of bituminous material is probably determined by the source, 
there is usually little choice left in selecting the type of mix, but rather 
it becomes a matter of making the best possible use of whatever is available. 
"Therefore, the discussion which follows will be general information on one 
general type of mix, using the most commonly found aggregates in practically 
the same proportions in both plants with whatever clay soil or bituminous mat- 
erial is available, and explaining the mechanical setting of the gates and 
pumps to produce this mixture. 

Additional information is also included so that the operator will be 
able to judge whether the mixture he is obtaining is satisfactory. 

AGGREGATE SELECTION FOR BOTH 
BITUMINOUS AND SOIL-AGGREGATE MIXES 

DESCRIPTION OF IDEAL GRADATION OF AGGREGATES 

This discussion treats with general information about aggregates which 
is pertinent to both the Bituminous Plant and the Soil Aggregate Plant. A 
successful mix depends in great part upon the proper selection and combining 
of the various aggregates in the correct proportions. A cross section of an ideal 
mix would show a dense mixture of various sized particles with the spaces or 
voids between the interlocking larger particles filled with the next smaller 
sizes, and those particles filled with the next smaller sizes, and so on 
down until finally the very small voids are filled with dust. This means 
a dense mix of high stability which will strongly resist displacement. 

This progressive sizing is referred to as a well-graded aggregate. A 
well-graded aggregate may have a maximum particle size of 1-1/2 inches, 

3/4 inch, or even 1/8 inch which is known as coarse sand. The stability 
of the aggregate mixture is not dependent upon the size of the largest 
particle but rather upon the progressive grading of the large particle down 
to dust. If there is a predominance of single size particles (whether they 
are 1/2" particles or l/8" particles) the aggregate will lack stability 
because those same sized particles will roll and slip on each other, not 
having sufficient keying material to lock then in place. The only ex- 
ception to this is in the case of crushed rock where there are enough flat 
sharp surfaces to cause a mechanical interlocking. 

It should be noted here, that the maximum size of material selected 
has a practical limitation. The thickness of the pavement or mat to be 
placed determines this limitation. A good general rule to follow is to 
allow no particles in the mix greater than one-half the thickness of the 
pavement being laid. In other words, if the pavement is a two inch course, 
the largest sized aggregate should not exceed one inch in diameter, pre- 
ferably not more than three-fourths inch in diameter; likewise if it is a 
four inch course, the maximum size should not exceed two inches in dia- 
meter . 
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This limitation is desirable to produce a durable pavement, for if one 
particle extended thru the complete thickness of the mat, it would be 
difficult to key it in with the rest of the mix and it would soon loosen 
and come out, resulting in the pavement breaking up at that point. 

PRACTICAL SELECTION OF AGGREGATES 

From the discussion of the importance of gradation it would seem that 
the only way to design a stable mix would be to have an elaborate screening 
set up. However, the plant engineers and operators of these mixing plants 
do not have the time or equipment to obtain this exact gradation and further- 
more do not have even the necessary aggregates to use for such a gradation. 

In view of this it is necessary to establish procedures which will 
give approximately the requirements of a stable mix. In general, it is 
wise to have 50% of total aggregate pass a #4 screen and 50% retained 
on a #4 screen. (A #4 screen will pass particles about 3/l6 M or less 
in diameter and the passed product is coramerically known as sand) . This 
means that whenever possible, use a combination of coarse and fine 
aggregates. A sufficient quantity of coarser particles in the mix helps 
build up stability, even though the grading may not be ideal. In other 
words the aggregate mixture is safer for desired stability. There should 
be a sufficient quantity of larger size particles above sand to actually 
contact and inter-lock each other or else those particles are merely 
floating in a sand mix and the stability is again entirely dependent upon 
the stability of the sand itself. 

In many sections there is available bank run gravel, containing a 
mixture of gravel and sand, which is ideal after removing large oversized 
stone . Again you can be guided by how well the bank stands up when 
excavating the face . On the other hand, many bank run gravels are pre- 
dominately sand. If crushing equipment is available, the larger pieces 
of gravel can sometimes be crushed down to balance out the percentage and 
the angular particles created by crushing will also help to increase sta- 
bility of the aggregate. Where it is difficult to process the bank run 
gravel or where no such gravel is available, a good mixture can be 
obtained by combining crushed stone with sand. 

Mixes which are ±Q0% sand (passing a #4 screen) are the most tricky 
to handle since it is difficult to establish and insure good stability. 

Their stability again depends upon the proper grading within and the 
sharpness of the sand particles. This proper condition is difficult to 
judge by eye. An improperly graded sand mat tends to shove and rut under 
load and will squash out under the roller. 

Yet sand is the only readily available aggregate in many sections 
of the world. Also there is nothing better than a good sand mix when pro- 
perly graded. The safest sand is usually a bank sand dug out in its 
natural state. A bank sand which does not contain much clay, but stands up 
at a steep angle in the bank indicates that it has good stability. A 
river sand and lake or shore sand, on the other hand, is usually lacking in 
certain size particles which harms its stability. In conmercial paving 
practice, these various sands are blended together to obtain a good overall 
grading. This might be done as a last resort. Moisten your sand sample and 
see how well it compacts. This will help as a guide. 

In Soil Aggregate Mixes it is necessary to use aggregate that varies in 
size from coarse to fine to produce a dense mixture so that the mix w ill hold 
together in dry weather. For this reason sands are not suitable for Soil 
Aggregate Mixes since sand does not have sufficient variation in sizes to 
produce required stability. 
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After the available aggregates have been located it is first necessary 
to determine the approximate grading. This involves only the separation of 
several average samples of the same aggregate, into two groups with a #4 
hand screen. If this separation is or near a 50-50 split, then the single 
aggregate will suffice and for all practical purposes will produce a stable 
mix. 



In case the separation is such that there is a preponderance of either 
under or over the #4 screen, then it is desirable to look for an additional 
aggregate that will combine to give an approximate 50-50 split. That is, 
if #1 aggregate is mostly sand, then #2 aggregate should be selected such 
that it contains more over #4 than under #4 (or all over #4) in order to 
combine together to form a 50-50 split. If no other materials are avail- 
able, then of course, the aggregate will have to be used as is, after 
exhausting any possibilities discussed earlier such as crushing etc . 

If two aggregates are to be used, then the following formula can be 
used to ascertain the proportions of each aggregate. Since these proport- 
ions are almost infinite in number, only a selected few have been used in 
making up practical tables. After determining the calculated proportions, 
the nearest ratio group is used in the mixing tables. See mixing tables 
numbers 7 > 8, 9* &10 under Bituminous Mixes and table number 14 under 
Soil-Aggregate Mixes. 



Formula for solving for proportions of two aggregates to give an app- 
roximate 50-50 split over and under #4: 



x 



100 ( b 2 — a 2 ) 
( a l-a 2 -bi+b 2 ) 



Where x = Percent of #1 
100 -x = Percent of #2 
a^ = Percent of #1 
bj_ = Percent of #1 
a 2 = Percent of #2 
b 2 = Percent of #2 



Aggregate 

Aggregate 

Aggregate Under #4 
Aggregate Over #4 
Aggregate Under #4 
Aggregate Over #4 



Examples to illustrate how the 



formula is used: 



No. 1 Given: #1 Aggregate a-j_ - 75$ 

b x = 25 % 



Under #4 
Over #4 



#2 Aggregate a a 2 = 10$ 
b 2 =■ 90$ 



Under #4 
Over #4 



Substituting, 100(90-10) 

(75-10-25+90) 

100-x = 



- 61.5$ of #1 Aggregate 
38.5$ of #2 Aggregate 



. . Use table listed under 60-40 division of two aggregates . 



(Continued on next page) 
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No. 2 Given: #1 Aggregate a-^ = 20 $ 


Under #4 


b-L = 80 $ 


Over #4 


#2 Aggregate a 2 = 80$ 


Under #4 


b 2 = 20$ 


Over #4 


Substituting, y _ 100(20-80) _ 50$ 


of #1 Aggregate 


(20-80-80+20) 




100-x •= 50$ 


of #2 Aggregate 


. . Use table listed under 50-50 division of two aggregates 


No. 3 Given: #1 Aggregate a, = 20$ 


Under #4 


b 1 ~ 80$ 


Over #4 


#2 Aggregate a~ ■= 100$ 


Under #4 


b„ = 0$ 


Over #4 



Substituting, .. 100(0-100) =■ 62.5$ of, #1 Aggregate 

“ (20-100-80+0) 



100-x = 37*5$ of #2 Aggregate 

. . Use table listed under 60-40 division of two aggregates . 

AGGREGATES COMBINED 
WITH BITUMINOUS MATERIALS 

WHERE AND WHEN USED 

Aggregate is combined with bituminous materials (asphalts, tars) to pro- 
duce bituminous paving material which when properly placed, produces an 
abrasion resistant, weatherproof, traffic surface. 

A bituminous mix is relatively simple and easy to mix and handle, and 
since it can be opened to traffic soon after it is placed, it makes a good 
patching material for repairing pot holes, washouts, shell holes, etc. 
in existing pavement . The flexibility and stickiness of bituminous mixes 
at the time of laying helps the patch to secure a tight joint with the old 
pavement when the pavement is dry. 

When patching, it is well to repair with a mixture which compares 
reasonably well with the old pavement. Try to use aggregate which approx- 
imates the same sizing and lay about the same thickness of mat. Ordinarily 
a bituminous mixture is used only to take the abrasion of traffic and 
to weatherproof the surface. The load is transferred thru the bituminous 
pavement into the base and the life or adequacy of the top pavement 
depends upon the stability of the base. 

DISCUSSION OF ASPHALTS AND TARS 

Bituminous materials are of two general classifications, asphalts 
and tars. These in turn are divided into different types which possess 
distinctive qualities that require different handling. Therefore, this 
section will attempt to give enough information about the various asphalts 
and tars so that they may be used in the Mixer. 
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R C asphalts consist of asphalt cement to which naphtha has been added. 
This is known as ''cutting back", hence the common name of "R C cutback”. 

The highly volatile naphtha is added to make the asphalt fluid, the degree 
of fluidity, depending upon how much naptha is added. Then when mixed with 
the aggregate and placed and allowed to aerate, the naphtha evaporates, 
leaving the asphalt behind. The amount of heat required to make an R C 
fluid enough to mix, depends upon the quantity of naphtha present. 

R C asphalts are sub-divided principally on the basis of the naphtha 
content, being numbered from RC-0toRC-5; the lower the number, the 
greater the naphtha content. See Table below. 

The letters "R C” stand for "rapid curing" which refers to the short 
time it takes for the naphtha to evaporate, ie. for the asphalt to "cure". 
This time, of course, will depend upon how much naphtha is present, so 
that the R C's containing the most naphtha will require a longer period of 
time before the mix hardens or sets up, than do the R C's containing only 
a small amount of naphtha. It is important to allow naphtha to evaporate 
before rolling, otherwise a hard shell surface with soft interior may 
result . 

DANGER! When using R C's it is important to remember that the naphtha is 
highly volatile and inflammable therefore, caution should be taken to keep 
all flames away and also not to heat the aggregate excessively. Always 
keep the aggregate temperatures down to 200 or under. See Bituminous 
Plant Operation Under Dryer. 

Below is a table listing the R C's, giving the naphtha content and 
heating temperature 





Naphtha 

Content 

By 

Volume 


Lowest 

Temperature 

for 

Pumping 


Highest 

Temperature 

Without 

Injuring 

Bitumen 


Average 

Temperature 

for 

Mixing 


R C 1 


40* 


80° F. 


125° F. 


100° F. 


R C 2 


33* 


100° F. 


160° F. 


135° F. 


R C 3 


27* 


120° F. 


0 

175 F. 


150° F. 


R C 4 


22* 


145° F. 


200° F. 


175° F. 


R C 5 


18* 


160° F. 


225° F. 


200° F. 



Table #. 1 



M C Asphalts 

M C asphalts consist of asphalt to which has been added kerosene. The 
principle is much the same as for R C's except that kerosene is not so 
volatile as naphtha therefore it takes longer to evaporate and so is known 
as "M C" or "medium curing". Heat is also required for M C's in much the 
same manner and the same care should be taken not to al^ow any flame near 
the asphalt and not to heat aggregate too much over 200 . See Bituminous 
Plant Operation Under Dryer. Below is a table of the M C's giving % 
kerosene and heating temperature. 
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Kerosene 

Content 

By 

Volume 


Lowest 

Temperature 

for 

Pumping 


Highest 

Temperature 

Without 

Injuring 

Bitumen 


Average 

Temperature 

for 

Mixing 


MCI 


40# 


50° F. 


150° F. 


lOO 9 F. 


M C 2 


33# 


125° F. 


200° F. 


156° F. 


M C 3 


27# 


o 

140 F. 


230° F. 


190° F. 


M C 4 


22# 


140° F. 


230° F. 


190° F. 


M C 5 


18# 


160° F. 


250° F. 


210° F. 



Table #2 



S C Asphalts 

S C asphalts consist of asphalts containing light oils which are added 
to the asphalt to make them fluid or semi-solid. The asphalt is very slow 
in curing or hardening, thus the name "slow curing" or "S C". Heat is 
required to make them fluid enough for mixing as given on the chart below. 





Lowest 

Temperature 

for 

Pumping 


Highest 

Temperature 

Without 

Injuring 

Bitumen 


Average 

Temperature 

for 

Mixing 


SCI 


„ 0 

80 F. 


150° F. 


110° F. 


S c 2 


120° F. 


200° F. 


175° F. 


S C 3 


H 

\_n 

O 

O 

*Td 


ro 

o 

o 


200° F. 


S C 4 


170° F. 


o 

275 F. 


225° F. 


S C 5 
to 7 


170° F. 


275° F. 


240°F. 



Table #3 



A C Asphalts 

This plant needs additional equipment to handle A C asphalts since they 
require a large supply of steam heat. However, the lines, pumps, and pug- 
mill are jacketed sc that if steam is available they may be piped up and 
connected to a boiler for steam heating, in which case A C can be handled. 

A C asphalts consist of refined petroleum asphalts or native Bermuda 
or Trinidad asphalts. The AC's are sub-divided into several classes accord- 
ing to the hardness of the different types. When using A C's it is necessary 
to have plenty of heat available for they must be kept very hot to make them 
fluid enough for mixing and to keep them from freezing in the lines and 
pumps. Below is a chart of temperatures for heating A C. 
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Lowest 

Temperature 

for 

Pumping 


Highest 

Temperature 

Without 

Injuring 

Bitumen 


Average 

Temperature 

for 

Mixing 


All A C f s 


250° F. 


340° F. 


280° F. 



Table #4 



Emulsified Asphalts 

Emulsified asphalt consists of small particles of asphalt suspended in 
water in emulsion form. When mixed and placed the emulsion "breaks' 1 and the 
water evaporates leaving the asphalt behind. Qnulsions are designed to 
"break” after a time interval on being exposed to the atmosphere, although 
there are other factors to be considered which may cause premature breaking. 
Heat should not be used on the emulsion; also the emulsion should be handled 
carefully so that it will not "break" prematurely. Sometimes the strainer 
screen or the spray nozzle may cause it to "break", in which case they should 
be removed. When mixing emsulions, it is not necessary or desirable to dry 
the aggregate, the aggregate should be run through the Dryer with the burner 
shut off. If there is more than U% moisture present in the aggregate, it 
might have to be dried but then must be allowed to cool to atmospheric tem- 
perature before emulsion can be added. 



EMULSIONS 



Type 

of 

Emulsion 


Per cent 
of 

Water by 
Volume 


Temp. 
Range * 


EA-3 


40-45 


60-120 


EA-4 


35-40 


60-110 


EA-5 


35 


60-110 



* D° Not Heat Artificially 



Tars 



Table #5 



Road tars consist of mixtures of tar from coke oven and from the man- 
ufacture of illuminating gas. These mixtures produce different blends 
which are classified principally in regard to Viscosity. Heat is required 
to make them fluid enough for mixing as given in the table below. 
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Lowest 

Temperature 

for 

Pumping 


Highest 

Temperature 

Without 

Injuring 

Bitumen 


Average 

Temperature 

for 

Mixing 


R T 4 


70° F. 


160° F. 


135° F. 


R T 5 


85° F. 


175° F. 


145° F. 


R T 6 


100° F. 


180° F. 


150° F. 




o 


0 


o 


R T 7 


130 F. 


250 F. 


200 F. 


R T 8 


140° F . 


250° F. 


200° F. 


R T 9 


150° F. 


250° F. 


200° F. 


R T 10 


175° F. 


275° F. 


225° F. 


R T 11 


175° F. 


275° F. 


235° F. 


R T 12 


175° F. 


0 

275 F. 


245° F. 



Table #6 

SETTING UP THE MIX 



General Assumptions 

A successful bituminous mix depends upon the proper measurement of the 
aggregate and bitumen in definite quantities and the proper mixing of the 
two in the pugmill. The percentages should vary for different asphalts and 
different aggregates . In accurate commercial practice, these percentages 
would be determined by extensive laboratory tests and by formulas based upon 
past experience. The percentage of asphalt would also be varied according 
to the type of service required of the final pavement. 

However, it is realized that this plant will be used where there is no 
laboratory, very little experience, and no time to make elaborate calculat- 
ions. Therefore, average conditions have been assumed and the feeder gate 
openings and pump speeds charted accordingly for different aggregates and 
different asphalts. The settings can be picked off of these charts for 
the initial set-ups. As the individual operator’s experience grows, he 
might want to change the chart settings to better meet the specific con- 
ditions. Therefore, the pump capacities, weights of asphalts and asphalt 
temperature correction factors are listed after the mixing in case the 
operator should want to actually figure his percentages from scratch. 

Per Cent Bitumen in Mix 

The Table is based on certain basic assumptions as follows: 

U-l/2% bitumen content has been assumed as average for a graded or 
filled aggregate. By 4-1/ 2% bitumen it is meant the % of active bituminous 
material, so that in the case of asphaltic mixtures such as emulsions or 
cutbacks, this percentage is the resultant bituminous material after the 
volatiles have evaporated. Therefore, when using cutbacks or emulsions, 
it is necessary to add an extra amount in proportion to the amount of vol- 
atile material in the mixture. 
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The following example will further explain this: 



Using an RC4 which from the RC Table shows a naphtha content of 22$. 
The metering pump will then have to pump. 



100 x 



Calculated Gal. per min. 

100-22 



(at applied temperature) 



Total gal. per min. to furnish the required amount of actual gallons 
of asphalt cement. 

Since the pump output is varied by a series of change sprockets 
(see table #11), this total gallon figure must be readjusted to suit the 
nearest tabular capacity. Using the same example: 

Pump tabular reading gal. per min x ( 100-2 2 ) - 

100 

Total gal. per min. of actual asphalt cement available in the total 
gal. per min. handled by the metering pump. 

Note that these calculations only apply to EC's & MC's asphalts. 

The same idea applies to Emulsions because here the equivalent "cut back" 
is water. AC's, SC's and RT's are all figured as straight bitumens. 

Note also that a 100$ sand mix requires 5$ bitumen. This is necessary 
because of the greatly increased surface area to be coated resulting from 
the samll particles . 

4-l/2$ bitumen is purposely on the lean side. If a mix is too rich it 
shoves, ruts, and lacks stability, and there is little that can be done to 
help the condition after laying. Witfy an open aggregate (not filled) this 
4-1/2$ may go to the rich side and with such an aggregate it would be wise 
to increase the gate openings somewhat. 

On the other hand, a lean mix has good stability. If it turns out to be 
so lean that traffic has a tendency to ravel the surface, a spray of asphalt 
and sand can always be applied to the surface to resist the abrasion. Nor- 
mally this will not be necessary unless the surface is used a year or more. 

Weight of Aggregate: The weight of the aggregate has been assumed at 

100 lbs. per cu. ft. loose. This is a good average weight although some var- 
iation can be expected. With the average mix figured on the lean side and 
with aggregate being measured by volume, this variation should not be serious. 

Gate Openings: The gate openings have been calibrated and the table set 

up for the measurement of aggregate under average conditions. The measurement 
of sand under the same gate opening might vary with different percentages 
of moisture. As the operator becomes more experienced he can adjust the gates 
to improve the appearance of the mix under certain conditions. Where large 
truck scales are available, it is simple to check gate openings by the follow- 
ing method. 

Checking the Gate Openings 

Set the aggregate feeder gates at 2" opening and start up the plant 
without using the metering pump on the mixer or the burner on the dryer. Allow 
the aggregate to continuously run and discharge from the pugmill until the 
flow is uniform thru the pugmill. This is usually about one or two minutes 
after the material gets to the pugmill. The discharged material should be 
caught in a waiting truck and then redumped in the stockpile at the load- 
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ing elevator. After the flow is uniform, stop the operations, place an 
empty truck at the discharge, and then simultaneously resume operations, 
timing by watch the time to load the truck (or partially load, have at 
least a cubic yard). Check the time on stopping the plant operations and 
then weigh the truck load of gravel. The weight of the aggregate will be 
this gross weight less the weight of the empty truck. Note Be sure that 
engines are running at full operating speeds during these test runs. 

Then, lbs of aggregate run - lbs. per. min. at each of two gates 
2 x min. of operation for 2 M gate opening 

Repeat the operation for 6" of gate openings. Caution: Be sure 

that the plant is operating long enough for the aggregate from the 6 M gates 
to flow thru the pugmill before catching a sample. Otherwise, the 2 M gate 
settings might influence this second reading. 

With these two capacities, the lbs. per min. at any other gate opening 
may be estimated readily by interpolating or by graphing on paper a 
straight line thru these two points. 

Empty the dryer and mixer and dump the aggregate back on the stock 

pile . 

Mixing Capacity: The chart is set up for two mixing capacities - 25 tons 

per hour and 20 tons per hour. The selection dpeends mainly upon two 
factors - (1) how wet is the aggregate and (2) how hot should the agg- 
regate be dried to mix with the particular asphalt. Experience will help 
the operator to judge the conditions and select the proper capacity. Gen- 
erally speaking, it is better to start with the lower capacity and then 
step capacity up when it appears practical. 

Using the Mixing Tables: To use the tables it is necessary to know what 

kind of asphalt is to be used and' the approximate classification of the 
aggregate . 

The tables are divided vertically as to type of aggregate and horizon- 
tally as to kind of asphalt. Note that an all-sand mix will require an 
additional \/ 2 % of bitumen. Under the aggregate columns are found the gate 
openings in inches and the amount of material which will be fed by this 
opening in cubic feet per minute. On the same line with the asphalt is 
found the correct temperature for mixing, the gallons of asphalt to 
be supplied to produce the mix, and the sprockets to be used on the Kinney 
pump to produce this correct amount of asphalt. 

To go through an example, suppose MC-4 is to be mixed with a combination 
of two aggregates in the "40-60" range and it is decided to use the 20 T.P.H. 
capacity chart; therefore, locking at the chart - we see that the 47T drive 
sprocket and the 35-tooth pump sprocket should be used. Following across 
the same line we see that under the proper aggregate column the #1 gate 
should be opened 2.88" to deliver 2.61 cubic feet per minute and the #2 
gate should be opened 4*30" to deliver 3*91 cubic feet per minute. Next 
to the asphalt is the applied temperature reading of 190 F. 

Therefore, we have all the information necessary to set the machines, 
which are the gate openings and the pump sprockets and temperature of bit- 
umen. After operation begins an experienced operator can judge whether 
further adjustment is necessary. 
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Judging The Mix 

After the plant has been started, the operator should study the mix and 
judge whether it is satisfactory. Naturally he will be in a better position 
to do this after some experience in observing the results on the road. How- 
ever, the following points will help guide him. 

Proper Drying: This is discussed more fully under the operation of the 

dryer. The main purpose of drying is to obtain a good bond between the 
asphalt and the aggregate, because water on the aggregate particles harms 
this bond. This is particularly true on the hot A C asphalts. Fortunately, 

"cut back" asphalts will probably be supplied and a little moisture is not 
so harmful, however, dry aggregate is to be preferred (except Emulsions). 

The time to check this is as it leaves the dryer and not after it has been 
mixed. 

Thorough Mixing: It is most important that all particles be coated. If the 

aggregate is not coated, then check into the following possible reasons: — 

(a) Too much moisture in the aggregate. If the uncoated stone has a 
slippery wet appearance then you can be sure that the trouble lies in too 
much moisture. Increase flame in Dryer if possible — otherwise reduce 
plant capacity. 

(b) Insufficient heat on bitumen or aggregate. This condition becomes 
apparent when the asphalt film from the spray nozzle is sluggish together 
with a balling or concentration of asphalt in spots. 

(c) Insufficient Mixing. Where there is a balling or concentration of 
asphalt and yet the asphalt seems to be fluid and workable, it probably 
means that there is not enough pressure in the pugmill to spread the asphalt 
over all particles. First, raise dam by turning wheel at pugmill discharge 
to raise level of material in pugmill and increase pressure. If this is not 
enough, then change paddle setting as descibed under Mixer operation. (Note: 

When first starting the mixer after it has been empty, the first part of the 
truck load may not be thoroughly coated because the pressure has not yet 
been built up sufficiently to get good coating. This portion can either be 
thrown away or used, depending upon its condition.) 

(d) Insufficient asphalt. Where the film of asphalt seems to be too 
thin and there are uncoated particles, then the mix is too lean (does not 
contain enough asphalt). This is discussed under the next subject. 

Proper Proportions: As previously discussed, the tables have been set up on 

the basis of general conditions with the asphalt percentage on the lean 
side. In operation with specific materials it may turn out to be too lean 
or too rich. To better judge this condition, we suggest the following pro- 
cedure. Dig a small hole in the ground, 6 or 8 inches in diameter and put a 
shovel full of mix in the hole. Compact this sample thoroughly by foot, 
shovel, etc. If there is a tendency for surplus asphalt to rise to the sur- 
face, the mix is too rich. If, on the other hand, the sample has a very dry 
appearance, the mix is too lean. When handling cut-back asphalts, the flux 
in the asphalt has a tendency to make the mix appear richer than it actually 
is. After the flux evaporates, the appearance will change. This should be 
taken into consideration, as emulsion mix will also appear richer than it 
really is and will have a brownish color until the emulsion "breaks" and the 
water leaves. Observe the sample after a few days when it has set. Compare 
it to the results observed on the road. By thus studying the mix and opera- 
tor will be able to better judge the proper proportions in the future. 

If the operator decides the mix is too lean, lower the aggregate gates 
on the reciprocating feeder to cut down the percentage of aggregate to 
asphalt. If too rich, raise the gates, increasing the amount of aggregate. 

always safer to be on the lean side than the 
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MISCELLANEOUS DATA FOR CALCULATIONS 



KINNEY PUMP CAPACITIES 



29-T. Drive Sprocket 


47-T. Drive Sprocket 


Pump Sprocket 


Bitumen 


Pump Sprocket 


Bitumen 


No. of Teeth 


Gals . per Min. 


No. of Teeth 


Gals. Per Min. 


24 


,5.02 


24 


8.5 


26 


4.59 


26 


7.8 


29 


4.08 


29 


6.93 


32 


3.67 


32 


6.23 


35 


3.30 


35 


5.64 


39 


2.91 


39 


5.00 


43 


2.59 


43 


4-50 


47 


2.32 


47 


4.08 


52 


2.07 


52 


3.64 



Table #11 



AVERAGE WEIGHTS OF VARIOUS BITUMENS 



Type 

Bitumen 


Lbs . per 
Gallon 
@ 60 ° 


Applied 
Temperature 
Degree F. 


Lbs. per 
Gallon 
@ 

Applied Temp. 


RC 1 


7.75 


100 


*7.64 


RC 2 


7.91 


135 


*7.70 


RC 3 


8.00 


150 


*7.75 


RC 4 


8.08 


175 


*7.76 


RC 5 


8.16 


200 


* 7.77 


MC 1 


7.91 


100 


*7.80 


MC 2 


8.08 


165 


*7 .79 


MC 3 


8.16 


190 


*7.80 


MC 4 


8.25 


190 


*7.88 


MC 5 


8.32 


210 


*7.90 


SC 1 


8.28 


no 


8.04 


SC 2 


8.25 


175 


7-92 


SC 3 


8.22 


200 


7.88 


SC 4 


8.33 


225 


7.86 


SC 5 to 7 


8.40 


240 


7.89 


EA 3 


8.33 


No Heat 


*8.33 


EA 4 


8.33 


No Heat 


*8.33 


EA 5 


8.33 


No Heat 


*8.33 


RT 1 


9-50 


95 


9.38 


RT 2 


9.56 


100 


9.43 


RT 3 


9.64 


125 


9.42 


RT 4 


9.71 


135 


9.46 


RT 5 


9.78 


145 


9.49 


RT 6 


9.85 


150 


9.55 


RT 7 


9.93 


200 


9.46 


RT 8 


10.00 


200 


9.52 


RT 9 


10.07 


200 


9.59 


RT 10 


10.15 


225 


9.58 


RT 11 


10.22 


235 


9.62 


RT 12 


10.30 


245 


9.66 


All AC ' s 


8.45 


280 


7.83 



Table #12 

*Make allowance for Solvent or water content in pump set-up calculations. 

See "Per cent Bitumen in Mix" 
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All bitumens expand when heated and therefore, a given volume will 
weigh less at 300 F. than it will at 60 F . For this reason, it will 
be necessary to calculate the weight of the bitumen used at its specified 
applied temperature. Where the specific gravity or weight per gallon 
of a bitumen at 60 F. is known, the exact weight per gallon at the 
applied temperature can be calculated as outlined below. 

Table for Determining the Weight or Volume of 
Bitumens at Applied Temperatures 

t - observed temperature °F . 

M - conversion factor 



t 


M 


t 


M 


t 


M 


t 


M 


60 


1.000 


135 


.974 


210 


.949 


285 


.925 


65 


• 998 


140 


.972 


215 


.947 


290 


.923 


70 


.997 


145 


.971 


220 


.946 


295 


.922 


75 


.995 


150 


.969 


225 


.944 


300 


.920 


80 


.993 


155 


.967 


230 


.943 


305 


.919 


85 


.991 


160 


.966 


235 


.941 


310 


.917 


90 


.990 


165 


.964 


240 


.939 


315 


.915 


95 


.988 


170 


.963 


245 


.938 


320 


.914 


100 


.986 


175 


.961 


250 


.936 


325 


.912 


105 


.984 


180 


.959 


255 


.934 


330 


.911 


no 


.983 


185 


.957 


260 


.933 


335 


.909 


115 


.981 


190 


.956 


265 


.931 


340 


.908 


120 


.979 


195 


.954 


270 


.930 


345 


.906 


125 


.978 


200 


.952 


275 


.928 


350 


.905 


130 


.976 


205 


.951 


280 


.926 


355 


.903 



Formula 

M 

(2) Wt ~ W 6q x M 

VT = Volume at applied temperature, gallons 
Wt = Weight at applied temperature, pounds 
V6 o= Volume at 60 F. gallons 
^6cF Weight at 60° F. pounds 

Example for Formula #1: 

1000 gal, at 60° F = 1075.26 gals, at 270° F. 

.930 (for 270° fY” 

Example for Formula #2: 

8.32 lbs. per gal. at 60° F x .949 factor for 210° F = 7-90 lbs. 
per gal. at 210° F. 
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Weight of Bitumen Per Gallon from Specific Gravity 

To obtain weight of a bitumen per gallon at 60° F. when the spe- 
cific gravity at 60° is known* multiply the specific gravity by 
8.33 lbs.* the weight of water at 60 F. (Actual weight of water at 
60° F. is 8.32828 and its specific gravity is 1.0) 



For Example: 

The sp. gr. at 60° F. of an asphalt cement is 1.011. 
Then to find weight per gal. at 60 F: 

1.011 x 8.33 lbs. - 8.42 lbs. per gal. at 60° F. 



The following table gives weight per gallon from specific gravity: 



Sp. Gr. 


Lbs . 

Per Gal. 


Sp. Gr. 


Lbs . 

Per Gal. 


Sp. Gr. 


Lbs. 

Per Gal. 


Sp. Gr. 


Lbs . 

Per Gal. 


0.880 


7.329 


0.930 


7.745 


0.980 


8.162 


1.030 


8.578 


0.885 


7.370 


0.935 


7.786 


0.985 


8.203 


1.035 


8.620 


0.890 


7.412 


0.940 


7.828 


0.990 


8.245 


1.040 


8.662 


0.895 


7.453 


0.945 


7.870 


0.995 


8.287 


1.045 


8.704 


0.900 


7-495 


0.950 


7.911 


1.000 


8.328 


1.050 


8.745 


0.905 


7.536 


0.955 


7-953 


1.005 


8.370 


1.055 


8.787 


0.910 


7.578 


0.960 


7.995 


1.010 


8.412 


1.100 


9.161 


0.915 


7-619 


0.965 


8.036 


1.015 


8.453 


1.200 


9.994 


0.920 


7.662 


0.970 


8.078 


1.020 


8.495 


1.300 


10.826 


0.925 


7.703 


0.975 


8.120 


1.025 


8.537 


1.400 


11.659 



AGGREGATE COMBINED WITH CLAY SOILS 



WHERE AND WHEN USED 



When properly graded aggregate is combined with correct proportions of clay 
soil and water^it will result in a mix* which when properly placed* produces 
a dense all-weather support capable of carrying heavy loads. Since no foreign 
binders such as asphalt are added but only natural aggregates and clay soils* 
this is an ideal mix for building up a load supporting base for the top eight 
or ten inches of a filled-in shell crater* washout* etc. However* it does not 
have the resistance to traffic abrasion that a bituminous pavement has* there- 
fore it is often topped with a bituminous mat. If no bituminous material is 
available* it will serve satisfactorily except that it may require more 
maintenance and repair. Simple and easy to handle and mix* and utilizing 
materials which are commonly found in many places* the Soil Aggregate mix can 
be used extensively for repairing and road building. 

DISCUSSION OF CLAY SOILS 



Purpose of Clay Soils 



The purpose of the clay soil is to supply clay to coat the particles of 
sand and graded gravel in the mix so that when the mix has the correct 
(or optimum) water content* the clay film will bind or hold these particles 
together when compacted. Even when dry* the combination of clay* silt, 
sand and coarse material contributes, thru mechanical friction* to stability 
and resistance to traffic and weather resistance. Enough clay is needed 
to act as a binder in dry weather and a stopper to capillary action in wet 
weather by virtue of its swelling action. Due to this latter action* too 
much clay causes excessive swelling making the mix unstable during wet 
weather. 
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Since clay soils vary greatly as to content and properties, it is 
advisable to consult textbooks on this subject for a more detailed technical 
discussion. However, for the purpose of this book, clay soils behave 
basically as discusaed above and will be classified under two general class- 
ifications as follows: 

Clay Soils Predominately Sand and Silt 

Soils that are predominately sand and silt having a low clay content, 
are not well suited for soil aggregate construction because of the low bind- 
ing qualities. The relatively small percentage of clay (which produces the 
binding) contained in the soil makes it necessary to add quite a sizable 
percentage to the mix. By taking a sample in the hand one can tell from 
its appearance or from its "feel" whether it contains much sand. Sandy 
soils will naturally be common near coastal or lake regions. To determine 
if the soil can be used, a sample might be moistened and rolled into a 
ball or mixed with some sand and gravel to see whether it contains enough 
clay to hold together. Usually if a small moistened sample of the soil 
is rolled between the palms it will be satisfactory if it will form a 
roll which will not break up until it is about the diameter of a common 
lead pencil. 

Clay Soils Predominately Clay 

Soils containing a high percentage of clay are well suited for soil 
aggregate construction. However, some of these clayey soils have different 
qualities which make some of them undesirable. An ordinary yellow clay 
soil not having an excessive clay content and which dries out in lumps 
that can be crushed into powder which readily absorbs water, is well suit- 
ed for this work. Sticky, gumbo clays which retain much moisture and become 
slippery and very plastic when wet will be hard to handle and mix, since 
they will not pulverize or crush easily into fine particles which can 
be spread uniformly throughout the mix. Instead they will "pancake" as 
they pass through the crusher rolls into soft lumps which will not break 
up in the pugmill. 

By examning a sample handful, one can determine approximately how 
well the clay will mix by working it with the fingers, possibly adding sand 
and gravel to see if it will hold them together successfully. Remember 
the percentage of soil content in the mix will vary according to the clay 
content of the soil. 



SETTING UP THE MIX 



General Descr ipt ion: 

A successful soil aggregate mix depends upon the proper measurement of 
the aggregate and clay in definite graded quantities and the proper mixing 
of them together with water in the pugmill. The percentage of sizes of 
aggregate, clay, and water will vary for different soils and for different 
conditions. In actual commercial practice the aggregates would be measured 
and graded to see if correct amounts of different sizes were present and 
the soil would be tested as to clay content and amount of water required. 

However, this plant will be operated where such tests cannot be made, 
therefore average conditions have been assumed and a table made up for the 
aggregate feeder gate openings and soil gate opening for different types 
of aggregates and the two general classifications of soils already dis- 
cussed. In this way the operator can set the gates for the initial set 
ups, varying the gates or tabular_yalu.es to meet specific conditions as 
his experience grows. 
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The table is based on certain basic assumptions as follows: 

Per Cent Soil in Mix: The percentage of soil in the mix has been 

set at 12 % for soils predominately clay and 20$ for soils predominately 

sand or silt. These percentages serve as average values because the type 

and quanity of clay content in these general classifications of clay soils are 

bound to vary considerably. 

Weight of Aggregates: The aggregate has been assumed to weigh 100 

pounds per cubic foot loose. This will vary somewhat but not enough to 
be serious . 

Weight of Clay Soils: The clay soils have also been assumed to weigh 

100 pounds per cubic foot loose. The amount of moisture contained as well 
as the actual type and kind of soils used will necessarily cause this to vary 
but for practical purposes the assumed weight will give a reasonable average. 

Moisture Content: A successful soil-aggregate mix depends 

greatly upon the correct amount of water present when mixed and laid 
The water serves two purposes: it helps to spread the particles of 

clay uniformly thruout the mix, and it controls the amount of com- 
paction. 

The exact amount of water to be added is not given in the table for 
several reasons. The probable optimum moisture content for the mix w ill 
vary approximately 6 to 9 % for average aggregates used. Also, moisture 
is always present in appreciable amounts, although variable, in natural 
soils and aggregates and only enough water should be added to make up the 
balance required. 

This make up water is controlled by the operator by means of hand 
valves at the spray bars and the amount is determined entirely by the 
judgment of this operator. Only enough water should be added to cause 
the clay to hold the particles together and this can be tested in a crude 
but practical way by testing a "hand" sample at the pugmill discharge. 

The sample should consolidate and compact into a solid ball by hand 
squeezing with out excess water forming on the surface of the ball. 

It is important not to add too much water 'because the mix will 
not compact to the maximum density when layed. Additional water can 
always be added if more is needed and therefore, it is desirable to 
be on the "dry” side. 

Gate Openings: The gates have been calibrated for different open- 

ings and the Table set up for the measurement of aggregate and soil under 
average conditions. Variations in moisture content of the aggregate may 
cause variations in the feeding especially in case of sand. If truck 
scales are available, it is simple to check gate openings by timing the 
mixing of a truck load and then weighing the load, similiar to the pro- 
cedure outlined under "Gate Openings" in the Bituminous Mix Section. As 
the operator becomes experienced, he can adjust the gates to improve the 
mix simply by judging from the looks of the materials and the mix re- 
sulting. 

Mixing Capacity: The mixing table is set up for two mixing cap- 

acities, 30 tons and 40 tons per hour. The selection depends upon the 
supply of soil and aggregate available and the ease of mixing. Usually 
it is better to start at the lower capacity and increase it if it appears 
practical. For capacities other than given all gate openings will be 
approximately proportioned to the tabular values . 
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Using the Mixing Tables: To use the table it is necessary to 

first know the type of soil available and the approximate classification 

of the aggregates as already discussed. 

The range of aggregate combinations (to give the 50-50 split on the 
#4 screen) are the same as listed under the Bituminous tables except 
for the omission of the "all sand" and "all crushed aggregates" which 
are not suitable for Soil aggregate mixes. The soil column at the left, 
lists the two general groups of soils. 

Under each of these columns appear the gate settings in inches 
and the material in cubic feet per minute for both the 30 tons and the 
40 tons per hour capacities. 

To go through an example, suppose the soil available seems to contain 
quite a bit of sand and silt, and suppose a 40-60 combination of aggregates 
to be used with the capacity to be about 30 tons per hour. We 
would then select the proper column for the 40-60 combination 
and read opposite the 20 % soil selection under the 30 tons per hour. 

Therefore the operator finds that the #1 aggregate gate should be set 
at 3.77", the #2 aggregate gate set at 5.66" and the soil gate should be set 
at 5.23". 

All the information necessary to setting up is now available and after 
the operator gains experience, he can judge whether further adjustment is 
necessary to take care of specific conditions. 

JUDGING THE MIX 

After the plant has been started, the operator should 
study the mix and judge whether it is satisfactory. Naturally he will be in a 
better position to do this after some experience in observing the results on 
the road. However the following points will help guide him. 

Proper Moisture: The value of getting the proper amount of moisture 

in the mix has been discussed previously under "Setting Up The Mix". The 
operator must watch the mix, testing a sample in his hand occasionally as 
it discharges from the pugmill to determine if he is adding the correct 
amount. By digging a small hole in the ground, a shovelful can be tamped 
into place to see if it compacts well and holds together. Of course it 
will be easier for the operator to judge a mix in the future after he has 
seen how a certain mix reacts after it has laid for a fe^ days. Remember 
it is important to keep the moisture content near the optimum and avoid 
excess . 

Thorough Mixing: It is important that the materials be thoroughly 

mixed and the clay spread uniformly thruout. Some things to watch out for: 

Clay Lumps. If the clay is not being crushed into fine particles it 
will not mix thoroughly through the aggregate . If lumps are passing through, 
the crusher rolls should be adjusted to eliminate them. Some gumbo clays 
may be so sticky that they will pancake together after passing through the 
rolls. If this results in poor mixing and cannot be eliminated, try to find 
a more suitable clay soil. 

Too Little Clay. Some soils are not suited to the soil aggregate mix 
since they contain too much sand or silt and not enough clay. If after 
testing a sample of a mix which has a satisfactory moisture content but 
which fails to hold together due to insufficient binder, increase the 
amount of soil added. If this dees not help, try to find another soil 
which contains more clay. 
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Gradation of Aggregate. It has been discussed before that if the agg- 
regate contains too much of one size of aggregate or if it contains all small 
sizes, it will not be stable enough to hold together when dry. Therefore, 
the mix should be watched to see that the proper gradation of aggregate is 
present so that it will compact without voids . 

LAYING THE MIX 

The soil-aggregate mix must be properly placed in order to insure its 
permanance and success. Even though the mix is properly proportioned thru- 
out, the mix must be thoroughly compacted to insure stability etc. The 
reason for this compaction is to eliminate voids between particles so that 
the particles will interlock and bind tightly under loads. In order 
to accomplish this, the mix should be tamped or rolled in lifts. This 
means that it should be placed and tamped in layers of two or three inches 
from the bottom up. 

Since the water content controls this amount of compaction, and 
since the mix from the pugmill is checked to insure the proper amount of 
water in the mix, it is important that the mix be layed and compacted very 
soon aft&r in order to avoid loss of water by evaporation. 
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SELECTION AND GENERAL LOCATION OF PLANT SITES 

The location of both the Bituminous Plant Setup Site and the Soil- 
Aggregate Mix Plant Setup Site depends on the paving project and its 
relation to the paving materials required as well as other supplies involv- 
ed. It is assumed that Bitumen for the Bituminous Mixes will be avail- 
able as it is necessarily a product not to be found locally and thus 
will not materially influence the selection of the site. 

In general, it will be desirable to set up near the project, however, 
the location of aggregates needed may not make this possible. The 
machines being highly mobile, and simple and quick to erect, it is easy 
to move them either to the aggregate source of supply or to the site of 
the project, depending on whether it is easier to haul mixed material or 
aggregates. Sometimes, of course, usable aggregates may be found right 
at the Project. Occasionally a centralized setup near an aggregate 
supply may be preferred if there are several projects in the same vic- 
inity. Remember, for Soil-Aggregate construction, water is required so 
an adequate supply should be considered in the plant site selection. 

The actual layout of the plants is outlined with dimensioned lay- 
outs in the following pages . A measuring tape of approximately 50 feet 
in length will be required to expedite the locating of the units. 

BITUMINOUS PLANT SETUP 

General Layout of Plant Site 

The Bituminous plant consists of the 831 Dryer and the 84 1 Mixer, 
using the 831 Elevator to charge the aggregate hopper on the Dryer, 

See Fig. 5 and Fig. 6. In order to facilitate the setup of these 
units, because of transfer points and correct operation of units, it 
it desirable to select a level or nearly level, well drained ground loc- 
ation. The space required for the units only, should measure about 
45 feet by 30 feet although additional area will be required to acc- 
ommodate aggregate stockpiles and truck driveways. See Fig. 9- 

If the aggregate stockpile is already in place, it will determine 
where to place the units in relation to the pile for feeding aggregates 
to the charging elevator. An alternate layout with the Mixer oh the 
opposite side of the Dryer is possible if there are space limitations, 
although the one given is the most practical and efficient. 

Method of Supporting Plant Units 

The 841 Mixer and the 831 Dryer are supported in their respective 
positions on their trailing axles and the built-in adjustable jack legs 
which support the end carried by the tractor-truck or towing dolly. See 
Fig. 7. To keep the units in position, the parking brakes should be 
set securely. Due to uneven ground, it may be necessary to block 
under one wheel, the adjustable jacks taking care of the other end 
both lengthwise and laterally. A hydraulic hand jack is furnished to 
assist in these operations. 

Setting the Mixer 

The Mixer is placed first for two reasons; one, because it would be 
difficult to maneuver it into place after the Dryer 7/as set; and two, 
because time is required to correct to the bitumen supply and fill the 
storage tank especially if heating is necessary; therefore, the other 
machines can be set up while this is being done. 
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FIGURE ff 



Same units from opposite side showing relative position of mixer conveyor 
beneath dryer • 



FIGURE 5 



Bituminous plant setup showing mixer, left, dryer and bucket elevator • 
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FIGURE 7 

Built-in, adjustable 
jacklegs supporting one 
of the units . The 
hydraulic jack in the 
center assists in moving 
machines into position. 



If a stock pile is already in place, the center line of the mixer 
conveyor should not be placed less than 32 , -7 M from the edge of the stock 
pile, see Fig. 9. If none, the approximate position of the plant 
may be determined, and the mixer towed into place. Set the jacklegs, 
apply the parking brake, remove the trailer unit and level up the 
mixer. Several men are then required to work on the mixer to attend 
to such details as making the telescoping conveyor ready for lowering, 
connecting the supply lines to the mixer tank, and filling the tank, 
and heating it if necessary. 

SETTING THE DRYER 

To set the dryer, it is first necessary to stake out on the ground 
its position with relation to Lne mixer. This is done by placing 
stakes as shown in Fig. 9. Place the first stake at the edge of the 
mixer tire and in line with the center of the wheel at "A". Sight 
d^wn the center line of the mixer conveyor belt and place the second 
stake n B M on this line and 29 , -6 11 from "A". From "B" measure 14 , -7 M 
at right angles to the conveyor and place stake f, G ,f . This stake marks 
the outer edge of the dryer wheel. Then place stake M D n as shown. 




FIGURE 8 

Discharge end of dryer 
drum showing method of 
installing mixer conveyor 
to receive the dried 
aggregate . 
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3ituminou3 Plant Typical Set- up 








83 / Dryer 
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Elevation or 3/ tum/nouc Plant Typical Set- up 





Bucket Elevator m position to start raising to the aggregate hopper of 
the dryer. 
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Thfc Bucket Elevator is placed in its approximate working position 
now, since it is difficult to place after the dryer is set-up. 

The dryer is then backed into position and maneuvered until the 
rear wheel is against the stake "C" , and in line with the center 
of the axle. Also the center of the jackleg falls on stake ,, D ,t . 

This Will get the dryer in a position so the discharge chute from 
the dryer will discharge properly onto the mixer conveyor. Before 
unhooking, it is good practice to check this position by sighting 
down the mixer conveyor belt. After the correct position has been 
reached, set the dryer parking brakes and lower the jacklegs. 

After the truck tractor or dolly has been removed, it is 
important to level up the main frame of the dryer with a level and 
supporting the dryer in this position with the adjustable jacklegs. 

The dryer is so built that when the dryer is approximately level (main 
frame), the dryer drum will assume its proper slope of about 6 degrees. 

RAISING THE ELEVATOR 

While the dryer is being leveled, the bucket elevator can be 
raised into position. Move the elevator until it is directly in pos- 
ition in line with the hopper and then set it on the jacklegs. See Fig. 
11, 12, & 13* Remove the towing tongue then unwind the hoist cable, 
pass it underneath the sheave at the tongue end and then up over 
the bracket on top of the hopper and anchor in the hole provided. Take 
up on the cable enough to raise the elevator slightly off the ground 
so that the a jacklegs may then be raised up and bolted out of the 
way. 



Continue to crank the elevator up making sure that it is going up 
in approximate position. A point will be reached where the wheels 
leave the ground just about the time that the elevator frame contacts 
the top of the hopper. At this point, disconnect the lower push-arms 
from the dryer and swing them out into place to show how much more 
the elevator will have to be raised. 

Raise the elevator then and attach these push-arms . Unbolt the 
upper push-arms from the hopper frame supports and swing them out into 
position and connect them to the elevator frame. 

Swing the discharge chute up from the hopper into place underneath 
the bucket. Put the drive chain on which drives the elevator counter- 
shaft from the feeder crankshaft on the dryer unit. Then unwind the 
cables from the drums on the drag scoop shafts on the dryer, pass them 
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FIGURE 12 

Model 831 Bucket El- 
evator partially raised 
showing supporting arms 
not yet attached . Notice 
the rubber tires are just 
leaving the ground . 



down around the sheave underneath the dryer and then out through the 
elevator sheave through the sheave so that these can then be connected 
to the drag scoop. 

By this time the dryer unit should have been leveled, the stack 
raised and the fuel tanks filled if necessary. 

LOWERING THE CONVEYOR 



While the elevator is being raised, the mixer conveyor can be 
lowered into position. Unfasten the hinged portion of the telescoping 
section of the conveyor by removing the keeper-pin from the s upport 
over the pugmill. Then raise this section and insert the same pin 
in the proper place to straighten the conveyor out. Then remove the 
lock-bar from the front of the conveyor and allow the conveyor to 
slide gradually to the ground by ehecking it with the hoist, if 
necessary. Normally, it should come to rest 9 ,f below ground line with 
the hopper under the dryer discharge chute, but because of variations 
in the slope of the ground and flexibility of the conveyor, it may not be 
necessary to dig out if the conveyor clears the side of the dryer 
frame. If a hole is needed, the approximate dimensions are given on 
Fig. 10. Just before the final position of the conveyor is reached, 
slip the drive chain over the head shaft sprocket. Then lower it the 
final few feet and insert the lock-bar to hold the conveyor solidly 
in position during operation. 




FIGURE 13 

Bucket Elevator in 
position on the 831 Dryer 
showing push-arms in 
place and the drive chain 
attached . 
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After mixing is completed and it is desired to move the plant, the 
first step should be to clean out the hopper, pugmill, piping, and to 
empty the tanks. The mixer asphalt storage tank should be flushed and 
drained. See Plant Operations. 

To raise the telescoping conveyor, remove the lock-bars, slip off 
the drive chain, and then by means of the hand hoist provided, pull the 
conveyor up into position, the conveyor riding on rollers. Several men 
should assist by supporting the weight of the lower end during this 
operation. Replace the lock-bar to hold the conveyor secure and then 
bend the conveyor at the joint, fastening the hinged portion down to 
the support over the pugmill with the keeper bar provided. 

Before lowering the elevator, first unfasten the drag scoops from 
the cables and wind these cables up out of the way anchoring them to 
the drum. Swing the discharge chute on top of the hopper down out of 
the way, unfasten the push-arm and disconnect the drive chain and* re- 
move it. Connect the hoist cable to the anchor on top of the hopper 
if it is not already in position. 

Complete the details of getting the dryer ready for travel such 
as lowering the stack, fastening the push-arms back out of the way. 

The Machine should now be ready for travel and should be checked to 
see that everything is fastened securely. 

GENERAL TOWING INSTRUCTIONS 




FIGURE 14 

Mixer with conveyor raised but before bending upper right section. Jacks 
are still lowered and fifth wheel on tractor , left, has just made contact. 



to 
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To tow the Dryer and Mixer jack up the front end (using the 
hydraulic jack furnished) until the tractor-truck or a dolly can be 
backed under the fifth-wheel connecting pin. The mechanical brake 
should be set to hold the rear wheels while engaging the fifth-wheel 




machine out of position. 
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As soon as the fifth-wheel is in its position, jacks on machine 
can be released. Next, connect the service air brake line and em- 
ergency air brake line to their proper connection at the front of the 
machine. If a dolly is being used, the air brake connection for the 
dolly brake under the gooseneck frame must be connected to the dolly 
brake. 




FIGURE 15 

Model 841 Mixer in towing position . 

After this has been done, turn the air cock valve handle immediately 
behind the air hose connection on the machine so that the handle is 
parallel with the hose line. This setting will permit air to travel 
to the dolly brake units. When the air cock valve handle is turned 
crosswise to the air line, the line is closed to air traveling through 
and it is turned in this position when only a tractor-truck is used. 

After brake connections are made, release the mechanical brake. 

It is generally good practice to try the air brake before starting 
out for any distance to be absolutely sure they are functioning pro- 
perly. 




FIGURE 16 

Model 831 Aggregate Dryer in towing position . 



The emergency line, when air is supplied by the tractor unit, 
will fill the small tank on the side of the machine. The cock on the 
bottom of this tank should be opened for an instant to test for air 



pressure and then closed, 
air in this tank will not 
either accidentally or in 
?ase the air causing the 



the 
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As long as the air lines are connected, 
function* but when air lines are broken, 
disconnecting, an automatic valve will re- 
brakes to set. To release the brakes, the 
tank must then be opened. 

■/TKLnual for adjusting brake with silicic adjuster) 
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FIGURE 17 

Model 831 Bucket Elevator being towed behind Model 831 Dryer. 

When 831 Elevator has been made ready for towing by extending 
the towing tongue and securely fastening the hoisting cable, it 
can be attached to a truck unit or attached to the pintle connection 
at the rear of the Mixer or Dryer Units. When properly connected, 
the jack legs can be raised and fastened. 

Tires should be checked for air pressure (55#) before towing 
these units. Generally after setting in operation for a period of 
time, each tire will require air to bring it up to proper inflation 
pressure . 

As noted on plate attached to each machine, they should not be 
towed over 35 miles per hour. Care should be taken in watching for 
road clearances, sharp turns, etc. 

SOIL AGGREGATE PLANT SETUP 




FIGURE 18 



GENERAL LAYOUT OF PLANT SITE 



The Soil-Aggregate Plant consists of the 821 Soil-Preparation 
Unity- ’and the 841|Mixer, using the 831 Elevator to charge ^hp, 
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aggregate hopper on the Soil-Preparation Unit. In order to facilitate 
the setup of these units, because of transfer points and correct 
operation of the units, it is desirable to select a level or nearly 
level, well drained ground location (similiar to Bituminous Plant). 

The space required for the units need only to measure about 50 feet 
by 20 feet although additional area will be required to accommodate 
aggregate stock piles and truck drive ways as well as a clay soil 
stock pile. See Fig. 21. 




FIGURE 19 

Soil aggregate plant set up showing Mixer at right and Soils Unit at 
left . The latter is being fed by the Bucket Elevator . This is the op- 
posite side from that shown in Figure 18. 

METHOD OF SUPPORTING PLANT UNITS 

The 841 Mixer and the 821 Soil Preparation unit are supported in 
their respective positions on their trailing axles and the built in 
adjustable jack legs which support the end carried by the tractor- 
truck or towing dolly. See Fig. 7* To keep the units in position, 
the parking brakes should be set securely. Due to uneven ground, it 
may be necessary to block under one wheel, the adjustable jacks taking 
care of the other end both lengthwise and laterally. A hydraulic hand 
jack is furnished to assist in these operations. 



SETTING THE MIXER 

The first step in setting up the plant is to place the 841 
Mixer in correct position. If the aggregate stockpile is not 
present, an approximate location is adequate; but if the stock- 
pile is already present, it is necessary to spot the mixer so that 
it will leave room to raise the elevator. See Fig. 21. From this 
diagram we see that the first thing to do is to spot a stake M A M 
where the Mixer rear axle should be. The truck driver can then tow 
the Mixer into place, the jack legs can be lowered, the towing 
unit removed after setting the parking brake. The necessary 
leveling can then be done. Several men are then required to work 
on the mixer to attend to such details as making the telescoping 
conveyor ready for lowering, connecting the water supply lines 
and filling the tank. 

SETTING THE SOIL PREPARATION UNIT 

To set the Soil Preparation Unit, it is first necessary to 
stake out on the ground its position with relation to the mixer. 

''his iff^-done by placing stakes as shown in Fig. 21. 
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FIGURE 20 

The two drag scoops are fanned out from the Bucket Elevator to pull 
aggregate up to the Bucket Elevator . The soils hopper on the 821 Soils 
Unit is just to the right of the operator 1 s ladder . 



Sight down the center line of the mixer conveyor belt and 
place stake "B" on this line and 27' -1" from "A". From "B" 
measure 7 '- 8 " at right angles to the conveyor and place stake 
n C". This stake marks the outer edge of the rear wheel on the 
Soil Preparation Unit. Then place stake r, D M as shown. 






Go 
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The Bucket Elevator is placed in its approximate working 
position now since it is difficult to place after the Soil Unit 
is set-up. 

The Soil Unit is then backed into position and maneuvered 
until the rear wheel is against the stake ,, C n and in line with 
the center of the axle. Also the center of the jackleg falls 
on stake "D" . This will get the Soil Unit in a position so the 
discharge from the reciprocating feeder, and crusher rolls fall pro- 
perly onto the mixer conveyor. Before unhooking, it is good practice 
to check the position by sighting down the mixer conveyor belt. 




FIGURE 22 

Checking position of the Soils Unit by sighting down the Mixer conveyor . 



After the correct position has been reached, set the parking 
brake and lower the jacklegs. 

RAISING THE ELEVATOR 



The next step is to raise the 831 Elevator. To place it in app- 
roximate position, back it around the 821 machine and move it until 
it is at right- angles with the aggregate hopper and so that the center 
of the Elevator is in line with the hoist bracket on the top of the 
hopper. See Fig. 23 & 24* 

Let down the two small jacklegs at the front of the machine to 
support it while the cable is being unwound from the drum, pass 
under the sheave at the tongue end after the tongue has been slid 
back out of the way, and then hook in the anchor brackets on the 
top of the machine hopper. 



gr< 
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Tighten up on the cable and lift the jacklegs slightly off the 
so that Ijhey can be unbolted and shoved up into the support 

£>>lock them in position out of the way for raising . 
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Bucket Elevator in position to start raising to the aggregate hopper 
of the Soils Unit . 

Continue to crank the Elevator up on the machine so that the 
frame will eventually slide upon the two support rollers on top of 
the hopper and finally until the wheels leave the ground and the 
Elevator is resting on the boot casing. 




c 



FIGURE 24 

Bucket Elevator in position on Soils Unit . 

Unfasten the lower push arms from the Soil Unit which jackknifes 
out, and swing them out to see how much more the Elevator needs to be 
raised. Continue to crank the Elevator up until it is in position, 
bolt the lower push arm into place then secure the upper push arm. 

When the Elevator is secure, the drive chain can be put on. At the 
same time m^Loosen the weighted idler which can be bolted to the 
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LOWERING THE MIXER CONVEYOR 



While the Elevator is being raised and the remaining details of 
making the 821 ready are being taken care of, the Mixer should be 
prepared for operation. Before the conveyor can be lowered, it is 
necessary to dig a shallow pit under the 821 rolls and the plate 
feeder so that the end of the conveyor can be lowered into the 
ground enough to pass under the chain guard. This pit should be dug 
according to the demensions shown on Fig. 25* After the pit has 
been dug, get the Conveyor ready for lowering by straightening out 
the hinged portion of the telescoping section. Then remove the 
lock bar and begin to lower the Conveyor letting it down gradually, 
using the hand hoist to check it. Just before it reaches the oper- 
ating position, put on the drive chain and check to see that the 
elevator will end up in the correct position by sighting down the 
belt. Then lower it all the way and replace the lock bar which 
finishes the lowering process. 

When lowering the Conveyor it may not want to clear under the 
chain guard; therefore, use the hydraulic jack to jack up the 
Mixer and then unscrew the jacklegs enough so when the hydraulic 
jack is released the end of the Mixer will be lowered so that 
the Conveyor will then drop down slightly enough to clear under 
the chain guard. See Fig. 22. Then after the Conveyor has 
been placed under the Soil Unit, the jack can again be used to 
raise the end of the' Mixer slightly and then to level the Mixer 
again for operation. 

Returning to the 821 Soil Preparation Unit and the 831 
Elevator, it is necessary to unwind the drag, scoop cables from 
the drums, passing them throuth the two Dryer sheaves out 
through the 831 Elevator sheaves and then to connect them to 
the drag scoops themselves . The discharge plates on the 821 
aggregate hopper can then be swung up into position and bolted 
to direct the aggregate from the buckets . The grizzly bar 
screen can then be placed over the top of the hopper if they 
are not already in position. 

With the conveyor lowered, the elevator raised, drag scoops 
connected, the machine is now ready for operation as discussed 
under the section entitled "Machine Operations." 



PREPARATIONS FOR MOVING THE PLANT 



After mixing is finished, empty the hoppers and clean out 
the pugmill. If material is left in the pugmill, hardened or 
settled, it will be difficult to clean out later on. Raise the 
Mixer-Conveyor and disconnect the supply piping while the elevator 
is being lowered. 

To raise the Conveyor, pull out the lock bar and crank the 
telescoping section up with the aid of several men lifting at the 
lower end. When raised, replace the lock bar, then take out the 
keeper pin so that the Conveyor will break and then can be fasten- 
ed down to the support over the pugmill using the same keeper pin. 

Before lowering the elevator, it is necessary to disconnect 
the drag scoops and release the cables ’from the sheaves so that 
they can be wound up and locked on the drum. 



Swing the discharge plate down into the hopper for clearance 
and remove the grizzly bars if desired. Remove the drive chain from the 
drive sD^ocket to the lelevator . Then fasten the push arms and fold them 
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To lower the, elevator, it is necessary to pull the bottom end out 
until the wheels hit the ground, then it will easily lower itself 
simply checking its lowering by keeping the hoist cable tight. To 
pull the bottom end out it can be attached to a truck or a winch. When 
the elevator is lowered, fasten the hoist cable and set the jacklegs 
until it can be towed away. The other machines should be ready for 
travel by this time. 



GENERAL TOWING INSTRUCTIONS 

To tow Soil Preparation Unit and Mixer, jack up the front end 
(using the hydraulic Jack furnished) until the tractor-truck or 
dolly can be backed under the fifth-wheel connecting pin. The 
mechanical brake should be set to hold the rear wheels while engag- 
ing the fifth-wheel to avoid pushing the machine out of position. 




821 Soil Preparation unit 
see Fig. 25. 



in towing position . 
FIGURE 26 



For towing 841 mixer, 



As soon as the fifth-wheel is in its position, jacks on machine 
can be released. Next, connect the service air brake line and 
emergency air brake line to their proper connection at the front of 
' the machine. If a dolly is being used, the air brake connection for 
the dolly brake under the gooseneck frame must be connected to the 
dolly brake. After this has been done, turn the air cock valve 
handle immediately behind the air hose connection on the machine so 
that the handle is parallel with the hose line. This setting will 
permit air to travel to the dolly brake units. When the air cock 
valve handle is turned crosswise to the air line, the line is closed 
to air traveling through and it is turned in this position when 
only a tractor-truck is used. 

After brake connections are made, release the mechanical brake. 

It is generally good practice to try the air brake before starting 
out for any distance to be absolutely sure they are functioning 
properly. 

Tbe emergency line, when air is supplied by the tractor unit, 
will fill the small tank on the side of the machine. The cock on 
the bottom of this tank should be opened for an instant to test 
for air pressure and then closed. As long as the air lines are 
connected, the air in this tank will not function but when air 
lines are broken either accidentally or in disconnecting, an auto- 
matic valve will release the air causing the brakes to set . To 
release the brakes, the cock in the bottom of the tank must then 
be opened. 

(See accessory manual for adjusting brake with slack adjuster) 
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When 831 Elevator has been made ready for towing by extend- 
ing the towing tongue and securely fastening the hoisting cable, 
it can be attached to a truck unit or attached to the pintle 
connection at the rear of the Soil Preparation Unit or Mixer. 

When properly connected, the jack legs can be raised and fasten- 
ed. 

Tires should be checked for air pressure (55#) before towing 
these units. Generally after setting in operation for a 
period of time, each tire will require air to bring it up to 
proper inflation pressure. 

As noted on plate attached to each machine, they should not 
be towed over 35 miles per hour. Care should be taken in watch- 
ing for road clearances, sharp turns, etc. 
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Transfer Conveyor 



Function and Operation 

The transfer conveyor (Fig. 30) is a rubber belt conveyor which carries 
the prepared aggregate from either the 831 Dryer or the 821 Soil Preparation 
Unit to the pugmill of the 841 Mixer. 

When it is operating, one end is on the ground. However, in order that 
the machine may be trailed, the conveyor is constructed in two sections. 

One is a fixed section and the other is a movable or telescoping section 
(Fig. 29) which slides over the fixed section. This telescoping section is 
raised and lowered by a hand-operated cable hoist which connects to the low- 
er end. Several men are required to assist the man who is cranking to raise 
the section by picking up the bottom end and starting the conveyor sliding 
back on the support rollers . 

The telescoping section has two positions. One is the operating or 
down position and the other is the trailing or up position. Both are fix- 
ed by a lock bar located near the foot shaft of the fixed section. This 
bar is inserted through holes in the lower support roller bracket and the 
frame of the telescoping section. 

When raising or lowering the telescoping section, it is necessary to 
slip the drive chain on or off. This chain drives both belts at the same 
time through sprockets on the foot shaft of the fixed section and on the 
head shaft of the telescoping section. It is not necessary to "break" this 
chain; a weighted idler takes up enough slack so that whenever the teles- 
coping conveyor is just a few feet from operating position the idler may 
be lifted and the chain slipped on or off the sprockets . 



The telescoping section has a small hopper fastened to the foot end 
for receiving the aggregate as it is discharged from either the Dryer or 
the Soil Unit. Grizzly bars over this hopper keep out oversize stones, 
roots, or other foreign material. 

The telescoping section is quite long and when it is raised, this 
section "breaks" so the upper portion can swing down and be fastened to a 
support over the pugmill. To break the conveyor, a KEEPER PIN is taken 
out at the pivot point just over the spray chamber, and this same pin is 
used to fasten the section down to a support at the end of the pugmill. 

The fixed section of the transfer conveyor also has a small hopper 
at its foot end. In this case, however, it receives the material as it 
is discharged from the telescoping section. This second belt carries the 
material and discharges it into the pugmill. 



The rubber belt in both sections is 18 " wide, designed to handle the 
hot aggregate from the 831 Dryer. The rubber belt can withstand temper- 
atures up to 350° F. without suffering serious damage as long as the belt 
is in operation. While moving, the belt has a chance to cool on its re- 
turn run while not carrying hot material. If for any reason it becomes 
necessary to stop the belt always be sure to get all hot material off be- 
fore stopping because if the belt is left standing covered with hot mat- 
erial, the heat after a short period would penetrate into the belt to 
cause blisters or breaking of band between the rubber cover and the can- 
vas base. For long belt life try to keep the temperature of the aggregate 
as low yas^practical ifor good mixing. 
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The belt is supported by troughing roller carriers spaced every few 
feet, and several return rollers on the underneath side. Both sections of 
the conveyor are driven together as described. The drive pulleys are 
held in place by take-up screws so that they may be adjusted to get the 
proper slack and alignment in the belt. Also, the troughing carriers are 
mounted in frames which are slotted so they may be shifted slightly to 
align the belt. 

Adj ustment 

To adjust the conveyor belts so they will run true on the troughing 
carriers and on the head and foot pulleys, the following adjustments can 
be made: 

If the belt runs about true on the head and foot pulley but runs off 
the carriers to the right as one looks up the conveyor, then the right 
side of the carriers should be moved slightly forward in the direction of 
belt travel to correct the misalignment. If the belt travels to the left 
then the left side of the carriers must be moved ahead. The carrier 
frame has slotted holes to permit such adjustment. Should the carrier 
be all the way forward on the hold down bolt and the belt still runs to 
the right, for example, then the opposite' side of the carriers can be mo- 
ved down or opposite to travel of the belt to correct the misalignment. 

Both head and foot shaft pulleys should be square or at 90° to the 
frame and belt. However, if the belt continues to run off the head pulley 
then the adjusting screws must be turned to center the belt on the pulley. 
This operation will bring the belt to the left or towards the center of 
the pulley. 

The top conveyor (telescoping conveyor) has the screw adjustment at 
the head end while the lower conveyor (fixed conveyor) has the take-up 
screws at the foot end. If the belt runs off the fixed pulley on either 
conveyor, its directibn or movement can be changed by adjustment of the 
carriers or return rollers as described above. These two pulleys are set 
square to the frame and cannot be moved. 

When all adjustment has been taken and the belt becomes loose, it 
will be necessary to cut out a section of belt and put in new lacing. 

Be sure to cut the belt square, otherwise it will not run true on the 
carriers, head, and foot pulleys. 
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Pugmill 



Function and Operation 





FIGURE 31 



FIGURE 32 



Pugmill Arm and Paddles 



Pugmill Liner Plate 



The mixing action, which is the basic process in both plants, is pro- 
duced in the pugmill, which consists of a curved steel shell in which twin 
paddle shafts rotate in opposite direction to each other or from outside to 
center as shown by arrows in Typical Paddle Setting drawing, Fig. 33* The 
process is continuous; unmixed materials are fed into the pugmill, mixed 
thoroughly by the rotating paddles, and discharged as a uniform, finished 
mix. 



Each square paddle shaft is fitted with eight arms (Fig. 31) on which 
paddle tips are bolted at such an angle that, as the paddles revolve, each 
tip forces a small portion of the mix toward the discharge end of the 
pugmill. The pressure that results from this interlocking movement of the 
paddles, plus the length of time each particle remains in the pugmill, de- 
termines the degree of mixing. 

Some materials are harder to mix than others; therefore, it is nec- 
essary to be able to vary the degree of mixing so it will be satisfactory 
for all types of mixes. This is done by changing the setting of the 
paddles to increase or shorten the mixing cycle or by damming the flow of 
material by raising the discharge dam control. 

The typical setup for this plant will involve mixing materials which 
should be fairly easy to mix. Therefore, the paddles can be set to give 
a comparatively short mixing cycle. Aggregates which contain a large 
amount of fines, will be harder to mix satisfactorily, requiring a dif- 
ferent setting. 

The paddle arms are constructed like an eight -point socket wrench so 
that they may be mounted on the square shaft at either 45 degrees or 90 
degrees to the next paddle. See (Fig. 31) above and (Fig. 33). 

The 45 degree setting forms a spiral which keeps the material in the 
pugmill only a short period of time. Therefore, unless the material is 
unusually easy to mix, it is usually necessary to increase the length of 
the mixing time by changing some of the paddles to 90 degrees. When 
changing the setting of the paddles, change the ones at the DISCHARGE end 
first, working back toward the charging end as additional slowing up is 
required. It is not advisable to set all the paddles at 90 degrees; the 
first two on each shaft should be left at 45 degrees . When changing 
paddles keep chain or wire around shafts holding them up to prevent un- 
due strain on pugmill gear teeth, also it is advisable to keep paddle 
arms off each shaft in separate pile to avoid confusion and possible 
error in reassembly which if not noticed would make it necessary to do 
-*ob over again. 
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Typical Paddle Setting 

FIGURE 33 



The last paddle on each shaft at the discharge end should always be 
set at 90° and reversed (Marked "Retard” in Fig. 33 above). 

However, if after setting the rear six paddles on each shaft at 90 
degrees, the material is still not coating or mixing properly or if 
there are lumps to be broken up requiring additional mixing it is possible 
to reverse one or two more paddles at the discharge end to further leng- 
then the mixing cycle. This is done by transferring a paddle from one 
shaft to the other. 

When a paddle is reversed it faces towards the material and when 
rotating the paddle face tends to move the material away from the dis- 
charge end of the pugmill thus retarding the action or flow through the 
pugmill . 

It is important to remember that whenever the paddles are set to in- 
crease the mixing time, the pressure is correspondingly increased, which 
means that more power will be required for this greater load and that 
the paddle tips and liner plates will wear out faster. If, after chang- 
ing the setting of the paddles, the load becomes too great for the 
engine, it will be necessary to cut down the capacity; in other words, 
pass less material through the pugmill. It is important to remember 
that in the Mixer the capacity is proportional to the degree of mixing 
which, in turn, is proportional to the power available. 

The bottom, sides and charging end of the pugmill are protected 
against wear by replaceable steel liner plates . Two curved liner 
plates (Fig. 32) protect the bottom and sides from abrasion. They are 
reversible and inter-changeable as well as replaceable to provide 
added wear. The discharge end of the plates will wear out first; there- 
fore, they should be checked daily, and unless fairly well worn, re- 
versed or interchanged to get all the wear possible . Flat liners pro- 
tect the charging end from wear, but they will outlast two or three 
sets of curved liners . 

When mixing cutback asphalts in the pugmill, it is important to 
keep al 1 flame away. However, sometimes the fumes from the cutback may 
catch fire in the pugmill, possibly from overheated aggregate. If that 
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should happen, simply turn the spray valve so the bitumen will cir- 
culate back to the tank instead of spraying, leaving the aggregate feed- 
ing into the pugmill to smother the fire. 

After a mixing job is finished, it is important to clean out the pug- 
mill so that the material will not harden and cause damage to the drive the 
next time the pugmill is started. Also, changing of the paddle setting and 
liner plates is made a difficult job if material is left to harden. 

Ad j ustment 

SETTING PADDLES 

To make a change in the setting of the paddles, it is necessary to 
start at the discharge end and strip the paddle shafts up to the paddles 
to be changed. The rear bearings, dirt seals and bushings must all be re- 
moved before the paddles and spacers can be pulled off. When changing 
the paddle settings, it is necessary to work on both shafts at once, mak- 
ing sure the timing is correct when replacing so that no two paddles will 
strike each other. 

The paddle tips and liners should be checked daily for wear. The tips 
are replaceable and can also be turned around to wear on both edges. If 
the bolt shows wear, use a new one to keep from losing the tip, which might 
result in wear on the paddle arm which is costly and relatively difficult 
to replace. 



REPLACE LINER PLATE 

To replace or change liner plates, scrape all material off the plates 
so the bolts can be removed. It is necessary to take off the truck dis- 
charge hopper to slide the plates out. When replacing, use new bolts and 
be sure that the heads fit into the counter sunk holes. 

Discharge Gates 



Function and Operation 



DISCHARGE DAM CONTROL 




FIGURE 34 

Pugmill discharge gate and lever 
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There are two discharge gftt-s located at the discharge end cf the 
pugmill, (Fig. 34). Cne is the DISCHARGE DAM CONTROL which is a hopper- 
like gate for varying the resistance to the flow of material in the pug- 
mill. It rotates around a pivot point and is controlled ly a cable and 
hand v;heel which has a ratchet and lock for holding the gate in any pos- 
ition. By raising or lowering the discharge dam control unit the flow 
of material in the pugmill can be slowed up or allowed to flow faster, 
thus Manual Control of time of mixing can be maintained. This unit should 
be kept as low as possible while still obtaining a good mix to avoid 
excessive wear and unnecessary load on en ine . 

The CUTOFF GATE is curved sliding plate which covers or uncovers 
an opening in the discharge dam control. It is controlled 1*2- a long 
lever and is normally left open when mixing^be L- g shut only to step the 
flow temporarily, usually for changing trucks underneath. If it takes 
longer than about fifteen seconds to change trucks, the gate must be 
opened or the plant will have to be stopped, for the hopper section of 
the discharge dam control cannot hold much material. 

Ad j ustmen t 

The discharge gates require little maintenance, the only adjustments 
being to change the position of the cutoff lever. This is done by 
changing the bolt on the quadrant plate to suit the convenience of the 
operator. The gates should be locked tightly before traveling to keep 
them from being damaged. 

Bitumen Metering System 

Function and Operation 

The bitumen metering system includes the KINNEY pump and PIPING 
(Fig. 35) which is used to add bitumen to the materials in the pugmill. 

Starting from the tank outlet, the bitumen flows through the 
three-way valve "a" down to the strainer; valves M 3 M and "C M being 
shut. See (Fig. 36) below. The bitumen then flows through the pipe to 
the Kinney metering pump. From there it is pumped up to the spray bar 
control valve. If this valve is open to the spraybar, the bitumen pass- 
es into the spraybar is sprayed out through the nozzle into the pug- 
mill. 

The spraybar control can also be turned to send the bitumen back 
to the tank when it is not desired to spray. This is necessary when 
starting to mix so that the pump can be operating and the bitumen quick- 
ly turhed into the spraybar the second that the aggregate is discharged 
into the pugmili. It is important that this spraybar control valve 
never be turned so as to shut off the line completely, for the Kinney 
pump is of the positive displacement type and cannot operate if the 
discharge is closed. 
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The 1-1/4" Kinney pump (See Fig. 37) has a capacity of from 2 to 
8 - 1/ 2 gallons per minute. The capacity depends upon the speed of rot- 
ation. Since the engine speed is constant, the speed is varied by 
changing the sprockets which drive the pump. Nine sizes of sprockets 
are available for the pump shaft and two sizes of driver sprockets on 
the pugmill pinion shaft. Therefore, eighteen different speeds or 
capacities are possible. Capacities for these sprockets as used with 
either driver sprocket are shown in "Construction Information" on table 11. 

It is necessary to remember that the bitumen must be fluid enough to 
pump. Some asphalts require heating and Table 12 under "Construction In- 
formation" gives the correct temperatures. The piping and spraybar are 
steam jacketed for heating with steam if asphalt is left in the line dur- 
ing shut downs or over night. The pump is not piped for steam and may 
require heating with a torch if difficulty is encountered in starting. 
However, the pump and lines should always be drained since steam might not 
be available. 

If the pump is started when the bitumen is cold and stiff, damage to 
the pump will result. A shear bolt (4) (Fig. 38) through the pump sprocket 
is provided as a safety measure, since it will break when load is too 
great. This is a standard 3/16" x 1-1/4" hex head cap screw. Whenever 
this bolt breaks, it is a warning of trouble somewhere - the asphalt is 
too cold and stiff, or foreign material may be in the pump; therefore, the 
trouble should be corrected before trying to cintinue to operate. If 
the flow from the nozzle is not steady and uniform, the strainer should 
be checked to see if it is clogged, or possibly the outlet may be clogged 
inside the tank. Sometimes an air leak in the line will also cut down 
the flow. It is necessary to keep the strainer clean at all times and 
this should be checked before every run. The spray nozzle on the spraybar 
should also be cleaned after using. 




When operating the matering pump, be sure to turn the valves cor- 
rectly. Do not run water through the Kinney pump, since water does not have 
the natural lubricating qualities that bitumen does, and will damage the 
internal mechanism of the pump. 

In case water does get into the Kinney pump and in the piping, the 
pipes should be broken apart and all water drained out then reassembled 
and asphalt or lubricating oil run through to get the water out of the 
pump and out of the pipes to prevent corrosion. 

If pump is to be left standing for some time without operation, fuel 
oil should be run through it to insure getting out the asphalt or soft- 
ening it so that pump can be started with ease when operations are start- 
ed again. Two pipe plugs in top of pump can be removed to put in fuel 
oil oi>feerosene to soften asphalt in the pump. 
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Ad j ustment 

HOW TO CHANGE SPROCKETS ON THE KINNEY PIv'lP 

The speed and therefore the capacity of the Kinney pum,. is varied 
Iv cii angina the driver sprocket or the pump sprocket. There are two 
sizes of driver sprockets, both of which are of the split type so that 
they may be replaced easily on the pugmill pinion shaft without dis- 
turbing any other part of the shaft. The pump sprocket (5), (Fig. 3B) 
fits on the end of the pump shaft and is secured to a hub (3) by a 3/l6 M 
x 1-1/4” hex head cap screw, (4) nut and lock washer which acts as a 
breaker bolt to protect the pump foom overload. 

To change the pump sprocket it may or may not be necessary to 
break the chain depending upon the difference in size of the sprocKet 
already on the pump and the one to be used; and the amount of adjust- 
ment possible with the Kinney pump idler sprocket. If the difference 
in size is too great, it may be necessary to break the chain and re- 
move several links, or add links if a larger sprocket is to be used. 

The same is true of the driver sprocket. 

To remove the pump sprocket, loosen chain and unscrew the two hex 
nuts on the end of the pump shaft, slide off the loose washer (6) and 
remove the breaker bolt (4) which will then allow the pump sprocket (5) 
to be slid off easily. Replace with desired sprocket and replace bolt, 
washer and nut, adjusting the chain with the idler. 

To change the driver sprocket, on the Pugnill Pinion Shaft, re- 
move the four cap screv/s lockwashers and two lock places near the 
outer edge of the sprocket and the six machine bolts, nuts and lock 
washers which fasten the two halves of the sprockets to the hub. Re- 
place with other size, install bolts and adjust chain. 

The meterin ' pump is equipped with a packing ‘land at the point 
where the shaft enters trie pump nousing. This gland consists of pack- 
ing which is held in place and compressed by a Spanner nut. The pur- 
pose of the seal is to prevent any leakage of bitumen out around the 
pump shaft. Do not ti rnten this Spanner nut too tightly, or excessive 
heat will result. 

CLEANING STRAINER 

To clean the bitumen strainer, remove the plug from the bottom of 
the box, (see Fig. 35) take out the screen, and wash it in gasoline. 

This should be done at least once or twice a week or whenever chang- 
ing asphalt or cleaning out the tank. Never use flame to clean 
strainer since it is soldered and will not stand intense heat. 

Bitumen Supply System 

Function and Operation 

The supply system includes the VIKING PUMP and PIPING (Fig. 35) 
which is used to fill or empty the storage tank and to circulate the 
bitumen when it is heated in the tank. The same system is used for 
either water or asphalt. 

TO PITT TANK 

If it is desired to fill the rank, the outside supply line is connect- 
ed to the Viking pump line, at M E" and the two wa y M F" (Fig. 35 ) valve at the 
top of the tank is opened, and valve M C" at bottom is closed as in 
(Fir. 40) below. The bitumen is then sucked in by the Viking pump and 
ounred up through the valve on top and into the tank. 

TO EMPTY TANK 

Jf /t ia i^sir^ lp>empty the tank of bitumen, v a 1 v &y 1 3 id” : alrid ’ u " 
are open closed as in (Fig. 39 ) and they/yipe IPHR MIA 
on (Fig. 35) on toj£-of the tank is closed. The outfei line ,f G" 
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TANK 




Position of Valves Using Supply 
Pump to Empty or Circulate 



TANK 




Position of Valves Using Supply 
Pump to Fill Tank 



(Fig. 35) is connected to an outside tank which is to be filled. 
Then the Viking pump sucks the asphalt out of the mixer storage 
tank and discharges it through the line. 



CIRCULATING BITUMEN 

When it is desired to circulate the bitumen while heating, valves 
"A" and "C" are opened and valve "B M is closed as in (Fig. 39) and valve 
,, F M (Fig. 35 ) at the top of the tank is opened and the plug inserted in 
the outlet line ”G” , sending the asphalt back in the tank. 

The Viking Pump is a positive type rotary gear pump; therefore, it 
is important that the discharge should not be closed off when pump is 
running. Also, the asphalt must be fluid enough to flow easily, other- 
wise the pump will be damaged. However, a shear bolt in the pump 
sprocket protects the pump from too great a load. This is a standard 
l/ 4 M x 1-1/2” hex head cap screw. 




FIGURE 41 

The Viking supply pump is used to fill or empty the storage tank and to 
c irculat e the bitumen when it is heated in the tank . The same system is used 
for either water or asphalt . This is for supply only and is not used for 
adding bitumen or water to the mix . 

Adjustment 



The Viking pump should be drained after using. After pumping asphalt, 
fuel oil should be added to prevent asphalt setting up so the pump will not 
stick. After pumping water, drain and add lubricating oil to prevent 
corrosion. If the shear bolt should break while pumping, be sure to 
check whether it is because the asphalt is too stiff or whether it is 
because some foreign material is in the pump before replacing shear bolt 
and starting pump again. 
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Water Supply System 



Function and Operation 





Position of Valves with Mater Pump 
Connected to Outside Supply . 



Position of Valves with Mater Pump 
Connected to Mixer Storage Tank, 



Application - This system is provided so that the mixer may be applied 
to soil-aggregate construction, utilizing clay and water to stabilize agg- 
regates . This system functions with water supplied from the Mixer Storage 
Tank, or an outside source of supply, with Woter Pump, Strainer, Water 
Meter and Water Spray Bars for control and supply of water to the Pugmill . 



Pump - This is a centrifugal type unit with a pipe line which will 
draw water from the mixer storage tank through valves "A" and "B", (Fig. 35) , 
or connected to an outside source of supply at "D" . 

Mixer Storage Tank Water Supply - Be sure that Viking Supply Pump lines 
and tank are thoroughly cleaned so that asphalt will not clog the water 
Pump, and make necessary disassembly and cleaning of the pump. To fill the 
tank, the Viking supply pump is used. To fill the tank close valve "C" 
and turn valves "A" and "B" to positions shown on (Fig. 42). Open valve 
"F" above the tank (Fig. 35) and connect water supply to Viking Line at 
"E" . 



Caution: Be sure valve "C" is closed and valve "A" is in the pos- 

ition indicated on (Fig. 42) to keep water out of the metering pump and 
lines. In the event water does enter the pump and lines see discussions 
under "Bitumen Metering System" to supply water from the Mixer Storage 
Tank to the Pugmill, valves "A" and "C" remain in the positions des- 
cribed above, and valve "B" is opened as shown on Fig. 43 above. Do not 
operate the water pump with Spray Bar valves closed as this will cause 
heating and damage to the pump. To drain water from the tank valves, 

"A" and "B" must remain in positions shown on (Fig. 43) and plug at "D M 
on water pump line removed. 

Outside Water Supply - Connect source to water Pump line at "D M 
with valves "B" and "C" closed as shown (Fig. 42). Be sure Spray Bar 
Valves are open before operating pump. 

Water Meter - Fig. 44 this records the amount of water pumped to 
the Pugmill, in gallons, on a register and dial. 



To obtain a reading, record the figures on the register, includ- 
ing the two dead zeros on the right hand side and add to the register 
figures the reading on the small dial. To determine the gallons pump- 
ed during a given period a reading must be taken at the start of the 
period and substracted from the reading taken at the end of the period. 

The difference is the amount pumped in gallons. 
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FIGURE 44 

Water meter which records amount of water pumped to the pugmill 

Spray Bars - Three water Spray Bars are mounted over the Pugmill, 
with holes provided for water outlet spray. The water flows to the 
Spray Bars through a Master Water Valve, (Fig. 35). Each Spray Bar 
is equipped with a valve for regulating the flow of water. 

Ad j ustmen t 

The Water Pump is equipped with a packing gland to prevent leaking 
around the pump shaft. If a leak develops tighten this nut l/4 turn at a 
time until it stops. A small drip is not objectionable. Do not tighten 
the packing gland too tight as this will cause the shaft to heat and score. 

The Water Strainer should be cleaned thoroughly as often as 
necessary, by removing the plug at the bottom, removing the screen and 
flushing with water. Do not operate water system with screen removed. 

The Water Meter may need occasional cleaning. See Accessory Section. 
Caution: Do not allow asphalt to get into the meter. 



Storage Tank 



Function and Operation 

A 500-gallon capacity STORAGE TANK is mounted on the side of the Mixer 
and may be used either for water or bitumen. A large manhole is located 
in the top. Plugs at each end of the tank are used for draining and clean- 
ing. A U-Tube flue inside the tank near the bottom is provided for heating 
the bitumen with the tank Heater Burner. A thermometer is housed at one 
end of the tank to show the temperature of the bitumen. (See Fig. 35). 

Ad j ustmen t 

Since the mixer supply tank can be used for both asphalt and water, 
it is important to flush the tank thoroughly after use and drain well. If 
any water is left in the tank, it will cause the asphalt to foam violently 
when heated, therefore, the tank should be dried thoroughly before using 
asphalt. If asphalt has been used, the tank should be flushed out with 
fuel oil; or, if tar * has been used, flush with creosote oil. This is 
easily done by pouring a few gallons in the tank, circulating with the 
Viking Pump, and then draining. The Mixer should never be trailed with 
any quantity of material in the tank. 

Digitized by Get V-GREENE COMPANY^ Auiprci. Dlinpis 




74 



Tank Heating System 

Function and Operation 




FIGURE 46 

AeroiL Tank Heater Burner and Fuel Tank 



The TANK HEATER BURNER (Fig. 46) is an Aeroil torch-type distillate 
burner. The fuel and air are pumped together through heated coils which 
vaporize the fuel so that the burner plug emits a spray which bums in- 
stantly. The burner is placed on the bracket so that the flame enters 
the left end of the U-tube, the heat passing through the tube and out the 
exhaust. Whenever the burner is used, the asphalt in the tank must be 
circulated with the Viking pump. 

CAUTION: This burner should be used ONLY for keeping asphalt at pumping 

temperature, NEVER for doing all the heating except after emergency shut 
downs . It must not be used when the level of the asphalt in the tank 
is below the top of the U-tube. The naphtha or kerosene fumes from cut- 
backs are inflammable: therefore, care must be exercised to keep any flame 
a*, ay. Be sure that the level of asphalt is not below the level of the 
thermometer, otherwise it will not register correctly and it will be im- 
possible to determine the temperature of the asphalt. 
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To Operate Burner: 

1. Unscrew filler cap (4) Fig. 46 and fill £0 gallon tank to within 
about four inches of the top with fuel. 

NOTE: Use kerosene for fuel in this burner. If kerosene is not 

available diesel fuel may be used as a substitute. Diesel 
fuel is not as satisfactory as kerosene as it will cause the 
burner coils to become loaded with carbon making necessary 
more frequent replacement of coils. 

2. Screw down filler cap (by hand) very tight, and see that all hose 
connections and other fittings hold air or fuel under pressure. 

3. Be sure the valve (5) on the tank is closed and the regulating valve 
(6) on the burner or torch is closed. Pump air into the tank until 
the pressure gauge indicates 40 pounds of pressure, then open the 
tank valve one full turn. Do not allow the pressure to go below £5 
pound at any time. 

4. To light burner or torch, open the regulating valve on the burner or 
torch very little, and fill the priming pan one quarter full of fuel 
by deflecting a stream of fuel down into the pan with a piece of 
cardboard or metal. Place a piece of rag, burlap or waste in the 
bottom of the pan to serve as a wick. Close the valve and light the 
wick. Allow the burner or torch to pre-heat for about five minutes. 

CAUTION: Do not be confused when the burner "blows” after a minute 

or so during pre-heating period. This is caused by the heated fuel 
in the coils being vaporized and does not mean that the burner has 
preheated long enough. To determine if the burner is sufficiently 
heated, open the burner valve slowly. If the burner plug releases a 
dry oil vapor and produces a steady bluish flame with no indication 
of spitting raw fuel, it is ready for operation. Otherwise, continue 
to pre-heat as before. (For best efficiency, always use the cleaning 
needle (7) on the burner plug immediately after pre-heating, and 
before the burner is placed in operation.) 



NOTE: When using diesel fuel oil the flame will be orange. 

5. When pre-heated, open burner valve (6) slowly and operate with a 
small flame for a minute or two, then the valve can be opened to 
one-quarter to one-half turn, or a little more if necessary. 

CAUTION: If burner keeps going out, sputtering or throwing raw fuel, 

it is usually improperly pre-heated or operated with the 
valve open more than necessary. This allows too much cold 
fuel to enter the coils, cooling them off and preventing 
proper vaporization. Regulate the length of the flame by 
the pressure in the tank and not so much by the valve at 
the burner. Reduce the tank pressure if the flame is too 
large, but keep pressure above £5 pounds. 

6. Before opening the fuel tank for refilling, or for any other reason, 
release the air pressure slowly by turning the combination filler 
cap and air release only about one-half turn, no more. Never un- 
screw filler cap with your head or body over the top of the tank. 

7. Lubricate the pump frequently with S.A.E. #10 oil. If the leather 
cup washer becomes hard and does not catch, remove the plunger rod 
from the pump and soften the leather with oil, working it in with 
your fingers. 
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that the check valve is out .of order and will necessitate re- 
moving the entire pump for repair. Leaks in the pump check 
valve are usually caused by dirt in the check valve seat. 

8. When shutting the burner off, first close the tank valve to relieve 
the pressure in the pressure line. Two or three minutes after the 
tank valve has been closed, the regulating valve on the burner can 
be closed to shut off the burner completely. 

Substitute Fuels 

Equally good results cannot be expected when operating burner with sub- 
stitute fuels, such as diesel oil and gasoline. The use of these fuels sug- 
gests the following cautions, restrictions and limitations. 

1. DIESEL OIL: Diesel oil will leave a carbon deposit on the inside of 

the generating coils, which will reduce efficiency and greatly 
shorten the life of the burner. 

CAUTION: Due to the high B.T.U. content of diesel oil, as compared 

with Kerosene, the coils have a tendency to overheat, re- 
ducing the life of the burner. Plug, with #42 drill hole, 
as used for Kerosene can also be used for diesel fuel, if 
operating pressure is reduced from 25 lbs. - 40 lbs. to 
20 lbs. - 35 lbs. Flame, when properly adjusted should be 
from a blue to a bright orange in color. 

2. GASOLIwE: Gasolines of all grades and octane ratings are dangerous 

for use in the burner due to their explosive characteristics. 

CAUTION: The burner must be removed from the machine for starting. 

Due to the higher expansion of gasoline > raw fuel may 
vaporize in the asphalt tank !, b M tube, and explosion will 
result when lighting burner. Gasolines containing tetra- 
ethyl of lead, when vaporizing in the coils, leave a 
deposit of lead, which clogs coils, and consequently 
shortens life and decreases efficiency of burner. Burner 
plug must be changed from plug with #42 drill to plug with 
#33 drill and pressure controlled between 15 lbs. and 25 
lbs. 

Operator’s Platform 

THE OPERATOR 1 5 PLATFORM is located in front of the engine alongside the 
pugmill. From this platform, the operator can reach all the controls and 
levers necessary for operation. A small ladder, which slides under the pug- 
mill when not in use, enables the operator to climb easily to the platform. 

(See Fig. 47) . 

Jacklegs 

The JACKLEGS (Fig. 28) are provided to support one end of the machine 
during operation and to enable the machine to be raised or lowered for 
transferring from tractor or dolly. In travel position, they swing back up 
under the machine and are held in place by the jack lever. 

Operating Levers (See Fig. 47 ) 

1. Master Clutch Lever 

The master clutch lever controls all the machinery on the 841 Mixer. 

The clutch itself is a single plate type friction clutch located in the 
speed reducer housing on the engine. Always stop the machinery with this 
clutch before engaging either the pugmill jaw clutch or the conveyor jaw 
clutch. Engage this clutch slowly to Avoid undue strain on machinery. 
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2 . Engine Throttle 

The engine throttle control lever ha? two positions: operating and 
idling, marked by two notches in the support bracket. The engine should 
operate at 1400 RPM under full load. After warning up the engine, advance 
the throttle to operating position before engaging the master clutch. The 
speed should be checked periodically and can be done easily by counting 
the revolutions of pugmill shafts which should be 52 a minute . 

3. Viking Supply pump Lever 

The Viking pump is controlled by a lever which operates a friction band 
clutch located on the Main Jack Shaft. This pump can be engaged at any time 
without disengaging the master clutch. Engage slowly to prevent damage 
to the pump or breaking the shear bolt. 

4. Centrifugal Water Pump Lever 

The water pump is controlled by a lever which operates a friction band 
clutch, located on the Main Jack Shaft which can be engaged without throwing 
out the master clutch. Engage slowly to prevent straining the belt drive. 

5. Kinney Metering Pump Lever 

The Kinney metering pump is controlled by a friction band clutch loc- 
ated on the pugmill pinion shaft which allows it to be engaged at any time 

without disengaging the master clutch. Always engage slowly to prevent 
strain or breaking the shear bolt. 

6. Pugmill Clutch Lever 

The pugmill is controlled by a lever which operates a jaw clutch located 

on the pugmill pinion shaft. It is necessary to disengage the clutch before 

engaging this jaw clutch to prevent damaging the drive or the clutch jaws. 

7. Conveyor Clutch Lever 

The conveyor is controlled by a lever which operates a jaw clutch loc- 
ated on the conveyor counter shaft. It is necessary to disengage the master 
clutch before engaging this jaw clutch to prevent damaging the machinery or 
the clutch jaws. 

8. Bitumen Spraybar Lever 

The bitumen flow in the spraybar is controlled by a lever which oper- 
ates a three-way valve. This valve should always be open either to' send b.it- 
umen to the spraybar or to the tank; NEVER CLOSED. It does NOT control the 
amount of bitumen being pumped so it should always be fully opened to 
either position. 

9. Water Spraybar Control 

The water flow in the spraybar is controlled by a hand-operated water 
valve. Three additional valves control the smaller bars which connect to 
the large header-bar. The amount of water added is controlled by adjust- 
ment of the three small valves. 

10. Pugmill Discharge Dam Wheel 

The discharge dam control is operated by a hand wheel which raises or 
lowers the dam control by means of cables. A ratchet wheel and dog locks 
the vrheel in any desired position. 
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12 . Pugnii.12 Discharge Cutoff Gate Lever 

The pugnill discharge cutoff gate is controlled by a lever which slides 
by curved gate over an opening in the discharge dam control. The position 
of the lever can be adjusted to suit the convenience of the operator. 

12. Conveyor Hand Hoist Crank 

The conveyor is raised or lowered into position by means of a hand op- 
erated cable hoist. A safety pawl is provided to prevent the conveyor from 
getting away from the operator. Several men are required to assist the 
man who is cranking, by raising and pushing the conveyor back on the sup- 
port rollers . 

13. Mechanical Brake Lever 

The brakes used for holding the Mixer in place are operated by a 
ratchet type hand lever located at the rear of the machine on the operator’s 
side . 

Operating Personnel 

The operation of the 841 Mixer on bituminous mixing with the 831 
Dryer or mixing in conjunction with the 821 Soil Preparation Unit will re- 
quire a Mixer Operator, Greaser and Helper. This crew of three will be 
responsible to the Plant Superintendant for the efficient functioning 
of the Mixer. Qualifications and duties are briefly summarized as 
follows: 



1. Mixer Operator 

This man should be experienced in the mechanical operation of heavy 
machinery and thoroughly familiar with the function, operation and adjust- 
ment of all working parts of the Mixer ana uhe coordination of their funct- 
ions . A background of experience in bituminous and stabilization work is 
desirable. The operator should be capable of directing the Greaser and 
Helper in the execution of their duties. His principle duties will be con- 
fined to the mechanical control of the machine. 



2. Greaser 

This man should have some mechanical experience and a knowledge of the 
functional parts of the machine, their lubrication, and be capable of making 
mechanical adjustments to the machine as directed by the Mixer Operator. 

3 . Helper 

This man will serve on miscellaneous duties such as handling operating 
supplies to the Mixer, and cleanup work. He may also be used to guide trucks 
under the Mixer discharge gate and distribute discharge material within 
the trucks body. His efforts will be in accordance with the directions of 
the Mixer Operator. 

Machine Operation 

Let us assume the Mixer has been set up ready for operation as des- 
cribed under ’’Plant Set-up". It is now desired to operate the plant. The 
description which follows pertains only to the actual operation of the 
Mixer, by the Mixer Operator, with assistance from Greaser and Helper as 
needed. 



Before starting the engine, the machine should be thoroughly lub- 
ricated and the engine serviced according to the instructions provided. 
At the same time, a general checkup is made 1 or possible repairs or dam- 
age in traveling. 



n Ci B.PJWER-GREENE COMPANY, Aurora, Illinois 

" ''' r g TC UNIVERSITY OF CALIFORNIA 




80 



If bitumen is to be used, the size of the Kinney pump sprockets should 
be determined for the type of bitumen available by referring to the in- 
formation and charts provided in the "Construction Information" section. 

The correct sizes are then installed in the proper manner. 

The next step is to check the operation of the machine. Start the 
engine, allowing it to warm up before running at high speed. Advance the 
throttle and engage the master clutch, trying out each piece of machinery 
individually, checking such items as clutches, chain adjustments, and belt 
alignment . 

If it is desired to fill the storage tank, turn the valves as des- 
cribed for filling the tank with the Viking pump and engage the pump. If 
heating of the tank is necessary, operate the burner, remembering to keep 
the asphalt circulating. Watch the thermometer, being careful not to 
overheat the asphalt. 

When actual fixing is to begin, start the pugmill and conveyor op- 
erating. Remember it is necessary to use the master clutch to do so, since 
the jaw clutches which control these units might cause jerking and damage. 
Operate the spray bar pump with spraybar valve set not to spray. When 
the aggregate starts to flow into the pugmill the valve is quickly open- 
ed to spray position, eliminating the time lag which would result if the 
pump had not already been started. Hold the material in the pugmill until 
it reaches a normal level, then open the cutoff gate and allow it to dis- 
charge into the truck. 

Watch the condition of the finished mix to see that the paddle set- 
ting and dam control is producing satisfactory mixing, and that the 
proportions of the mix itself are correct. If not, shut down the plant 
and make the necessary adjustments. . 

If it should be necessary to cut off the flow of material complet- 
ely for a longer period than ten or fifteen seconds, it will be necessary 
to shut down the plant, since the storage capacity of the discharge gate 
is comparatively small. 

If it is necessary to shut down the Mixer when it is operating in 
conjunction with the Dryer, the Dryer should be stopped letting the con- 
veyor run long enough to empty the hot aggregate off the belt . As soon 
as the flow of aggregate decreases, turn the spray valve to circulating 
position to avoid adding too much bitumen through the spraybar. 

To resume operation, simply repeat procedure of starting, waiting 
until aggregate flows into pugmill before operating spraybar. 

After the mixing job is completed, it is necessary to clean out the 
pugmill thoroughly to keep the mix from hardening to such an extent that 
the drive will be damaged the next time it is started. The storage tank, 
piping and pump should be flushed and drained. 

If it is desired to travel the Mixer, disconnect the piping and raise 
the conveyor as described under "Plant Set-up" . 
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Aggregate Hopper 



Function and Operation 

THE AGGREGATE HOPPER (Fig. 51) is a divided steel bin with a capacity 
of three-quarters of a yard of material in each half. 

The purpose of this hopper is to provide sufficient storage capacity 
to take care of small variations which will normally take place in the feed- 
ing of the charging elevator, so that the level of the aggregate can be 
kept from falling below the tip of the measuring gates . The hopper is div- 
ided so that two sizes of aggregate can be handled separately to allow more 
accurate proportioning. 

TELLTALES are mounted on the side of the hopper to indicate when the 
bins are filled sufficiently, for the convenience of the operator who is 
on the ground. 

Over the hopper are placed GRIZZLY BAR SOEEIJ3 which serve to keep out 
the oversize aggregate, roots and other undesirable material. The screens 
are held in place by brackets which can be removed if necessary to gain 
access to the inside of the hopper. 

On top of the hopper Discharge Chutes are fastened to direct the flow 
of materials on the buckets into the bin. These chutes are supported by 
a hinged arm; the hinged arm and the chutes both swing down into the hop- 
per out of the way for travel. 

Also on top at the front of the hopper is fastened an ANCHOR BRACKET 
used for raising the elevator into position. The hock on the hoist cable 
is anchored in this bracket hen raising the elevator. A GUIDE ROLLER is 
fastened on each side of the hopper so that the elevator will slide easily 
up into position. 

On the front of the hopper, near the top and- bottom respectively, are 
located the upper and lower PUSH ARMS or angle braces used to hold the 
elevator in operating position. When not in use, these arms swing back 
against the hopper and are held in place by bolts. 

When operating the machine, it is necessary to watch the level of the 
aggregate in the bins by watching the telltales (Fig. 50) which swing down 
when the bin is too empty. The aggregate level must be maintained above 
the telltales so that the proportions of the mix will not be altered. For 
best operation the hopper should be kept about 3/4 full. After oper- 
ations are finished, the hopper should be emptied and cleaned. Material 
left in the hopper would cause unnecessary traveling weight and might be 
difficult to clean out if it is rained on or settled. 

Ad j ustment 

The hopper requires little attention in the matter of upkeep or ad- 
justment; about the only thing necessary is to be sure the push arms and 
chute are secure. 
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Reciprocating Plate Feeder and Gates 



Function and Operation 

The RECIPROCATING PLATE FEEDER (Fig. 52) discharges measured qualit- 
ies of aggregate from the divided hopper through the twin MEASURING GATES 
(Fig. 52A) into the Dryer drum. 

Essentially, the feeder is a steel plate which slides back and forth 
on support rollers at the bottom of the hopper. The twin gates are oper- 
ated independently and are constructed of steel plates fastened to long, 
threaded adjusting screws so that they may be moved up or down over- an 
opening in the hopper. The amount of material being fed out by the plate 
feeder is controlled by these gates. Since the gates are independently 
adjusted, any desired amount can be fed out from either side. 



The reciprocating or back and forth motion of the plate feeder is 
produced by a connecting rod attached to the feeder plate and connected 
on the other end to the feeder crank shaft. This connection is adjust- 
able to give tv/o different strokes; one, a six-inch stroke; the other, a 
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FIGURE 52A 
A Measuring Gate 



four- inch stroke. The six- inch stroke is the usual connection; the four- 
inch stroke is used only when one of the gate openings is reduced so that 
it approaches the maximum size of aggregate, usually below one inch. Then 
by using the shorter stroke the opening may be increased to assure un- 
restricted Aggregate flow, remembering to increase the other gate opening 
proport ionat ely . 

To understand the operation of the plate feeder, remember that this 
plate acts as a bottom for the hopper. Consequently, the weight of the 
material is directly upon it so that as the plate moves forward, material 
is carried with it through the gate. As it does so, the remaining mat- 
erial in the hopper slides down to take the place of the aggregate which 
has been carried forward. When the plate moves back, the material which 
was carried out cannot come back; instead, it drops off into the drum. 

Since this action is uniform as long as sufficient material is maintained 
in the hopper, the aggregate supply is mechanically controlled. 

Adjustment 

ADJUSTING GATE OFENING 

To adjust one of the measuring gates, turn the adjusting nuts to raise 
or lower the gate. A circular indicator on the screw gives a reading on the 
scale which corresponds to the opening between the bottom of the gate and 
the feeder plate (See Fig. 52A) . 

RECIPROCATING FEEDER 

The reciprocating feeder (Fig. 52) will need periodic adjustment to 
take care of the wear resulting from the continual sliding back and forth. 
Along the sides, shims can be placed to take care of this wear; while at 
the back, a slotted adjusting plate is provided for the same purpose. 

To change the stroke of the feeder, remove the pin which connects the 
connecting rod to the crank and reinsert in the desired hole. The hole 
farthest off center produces the longer or six inch stroke. 
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NOTE: During operation it is good practice to check the speed of the 

feeder occasionally, since this will affect the feeding. This is easily 
done by counting the strokes of the feeder which should be about 49 a min- 
ute . 



Adjust the throttle setting on the engine to obtain the correct speed. 

Drum, Trunnion Tires and Rollers 



Function and Operation 




FIGURE 53 

Detail of drum support showing 
thrust rollers, trunnion tire, and 
trunnion roller . 




FIGURE 54 



Interior of drum showing curved 
plates and lifting flights . 




FIGURE 55 

Thermometer for indicat xng 
temperature of aggregate as it 
leaves the Dryer. Thermometer 
reads to 550 °. 



THE DRYEi DRUM is a large, rotating cylindrical shell of special heat- 
resistant steel, ten feet long and three feet in diameter, in which the 
aggregate is heated and dried as it passes through. 



Inside the drum, (Fig. 54) curved plates and angles, known as LIFTING 
FLIGHTS, are bolted longitudinally . The flights pick up the aggregate from 
the bottom of the drum and drop it through the hot gases as the drum re- 
volves. The hot gases pass through the drum in the opposite direction to 
the flow of aggregate. The dried aggregate is discharged from the drum 
through a discharge chute. This chute has an extension which directs the 
flow of material onto the Mixer conveyor. The extension can be reversed to 
direct the material at right angles to the drum for discharge on either 
side. The extension also holds the recording bulb from the dial type 
aggregate thermometer. This thermometer (Fig. 55) must be checked for 
accuracy before operation. 



The drum (Fig. 53) is driven by a heavy chain which drives a large 
sprocket bolted around the outside of the drum. This chain is kept taut 
at all times by a spring idler which may be adjusted to keep proper ten- 
von. 
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The drum is supported by two ciicular steel tires known as TRUNNION 
TIRES which are bolted around the outside of the drum, one near eacr end of 
the drum. These tires ride on small rollers, known l o trunnion ROLLERS. 

The rollers are four in number, one under eacn s^de of tne drum for both 
tires . 

The drum is supported by the rollers at an angle of six degrees down- 
hill from the stack or charging end when the main frame is level. This 
slope is necessary so that as the drum revolves the material wi.ll grad- 
ually pass through it to the lower or discharge end. The 6° slope has been 

found to be the most satisf actory ; therefore, the drum is mounted at that 
angle to the main frame so that all the operator has to do is to level the 
main f rame . 

Since the drum is mounted on a slight slope, it will have a natural 
tendency to move downhill or toward the discharge end as it revolves . To 
maintain the drum in a stationary position, the trunnion rollers are set at 
a slight angle to the trunnion tires to neutralize this tendency. The 
correct position is maintained by two small THRUST ROLLERS mounted on either 
side of the discharge end trunnion tire. If the drum should start to shift 

either way, they will act as emergency supports until the trunnion rollers 

can be adjusted. 

It is highly important to check the thrust rollers from time to time 
to see that the drum is operating properly. If the tire is riding only 
intermittently against either thrust roller the drum position is correct 
but if the trunnion tire should start to ride hard a^ains J one thrust 
roller, possibly causing the bearing to jverheat, it is an indication of 
improper adjustment of the TRUNNION rollers and the drum should be shut 
down for their adjustment. 

Adj ustment 



ADJUSTING THUNIil -!! hOLLS.-S 

To adjust the trunnion rolleis, it is usually necessary to skew only 
the trunnions at the burner end of the drum. These rear trunnion assemblies 
are skewed approximately 3/lt" at the factory. When tne Dryer has been 
started and material is flowing through, observe the thrust rollers. If 
the rear trunnion tire is riding hard against the lower thrust roller, both 
trunnion rollers should be skewed more by inserting shims between angle clip 
and bearing, inserting the same amount on both sides to keep the shafts 
parallel. See instructions with (Figs. 56 and 57)* 

If the tire is ridin against th * upper * hrust rolae; , the trunnions 
should have some of the skew removed by taking out shims. 

Whenever a trunnion assembly is skewed, the bearing surface at the 
point of contact of the drum tire and trunnion roller is altered. This 
causes only the edge of the tire to be in contact with the rollers. To re- 
medy this condition, it is necessary to shim up the bearings jhich have not 
been moved inward to again obtain full bearing surface b^t.een the drum Lire 
and trunnion roller. 



G-RujAo IN i r TR LR; i .ION . > lj Ai . 1 NCio 



When greasing trunnion bearings be careful not to allow an, grease or 
oil to get on the trunnion rollers or tires; otherwise, they will slip in- 
stead of turning and wear flat in spots. If grease should get on tne roller 
and it should start to slip, throw a little sand on the surface to start it 
turning. After the drum has been used for a time, it is go d practice to 
examine it and tighten all the nuts, since the heat causes the drum to ex- 
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If drum tire (1) is riding hard 
against thrust roller (2), skew 
rear trunnions (C and D) by in- 
serting shims (3) between angle 
clip (4) and bearing (5) . After 
skewing bearing (5) inward, in- 
sert shims (7) under bearing 
(6), until drum tire again rides 
flat on the trunnion roller. If 
drum tire (1) rides hard against 



thrust roller (8), reverse the 
above procedure. The upper 
trunnions are not skewed unless 
after skewing rear trunnions (C 
and D) the drum still rides 
downhill. In such a case, skew 
trunnions (E and F) enough to 
cause drum tire (1) to ride 
evenly between thrust rollers 
(8 and 2) . 

FIGURE 56 FIGURE 57 

The speed of the drum should be 15 revolutions per minute. Since the 
operating speed of the machine is constant, this is a good way of checking 
whether the engine is operating at correct speed of 1400 RPM. To correct, 
adjust the throttle setting. 

TO ADJUST THERMOMETER 

When the Dryer is operating and hot material is passing through, it 
is advisable to adjust the dial type aggregate thermometer. Remove one of 
the screws from the plate marked "Remove to Adjust". Rotate the plate 
downward to expose the adjusting screw. 

Then take a sample of the aggregate from the discharge chute and re- 
cord its temperature with an accurate pocket thermometer. Check this 
reading with that of the dial thermometer and if the dial thermometer needs 
adjusting, turn the adjusting screw which will turn the pointer to the 
correct reading. Check again and if correct, replace plate and screw. 






FIGURE 58 



Back of Aggregate Thermometer 
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Function and Operation 
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FIGURE 59 

ffauck Burner and Controls 

* 

THE COMBUSTION CHAMBER (1) (Fig, 59) consists of a refractory-lined 
steel cylinder mounted at the discharge end of the drum. The COMBUSTION 
CONE (2) is a smaller steel cylinder, likewise lined with refractory, which 
is tapered to conform to the shape of the flame. The function of the cone 
and combustion chamber is to obtain proper burning of the fuel. After a 
few minutes of operation, the refractory lining in the chamber becomes very 
hot, causing the spray from the burner (3) to be converted into a gas which 
bums instantly. 

The cone has four small port holes (4) spaced around the large open- 
ing for the burner. These ports admit secondary air as required for com- 
bustion; for a larger flame, more air is required. Steel flaps on these 
holes are provided for shutting off this air if desired. 

Ad j ustmen t 

Little maintenance work is required for the cone and combustion 
chamber. The only maintenance would occur if the refractory should be 
broken and fall out from a blow of some sort. If this occurs, the cone 
or chamber will have to be taken off and relined with castable refractory 
and firebrick. This is explained in the Maintenance Section. 



Burner 



Function and Operation 

The Hauck low pressure type BURNER (3), (Fig. 59) atomizes the oil and 
air into a spray which forms the flame for drying the aggregate. 

The burner is fastened to the combustion cone, with the distance be- 
tween the nozzle and the edge of the cone being about one inch. 
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The oil is pumped into the burner under about thirty-five pounds press- 
ure, passed through a long tube, and out four small holes on the end. The 
air is pumped into the burner at only two pounds pressure but about four 
hundred cubic feet per minute. It surrounds the holes from which the oil 
is emitted, so that an oil air atomized spray leaves the nozzle . 

The amount of oil used is controlled by a MICRO-REGULATING VALVE which 
gives fine adjustment for easy control of the flame. A STRAINER NEEDLE VALVE 
(5) is also used for straining out impurities which might clog the nozzle 
or micro-valve and for cutting off the flow to relieve pressure on the micro- 
valve. When operating, the strainer valve is always wide open, adjustments 
being made by the calibrated micro-valve . 

The amount of air used is controlled by a BUTTERFLY AIR VALVE which is 
regulated proportionally with the micro-valve to obtain proper combustion. 
This valve should always be open whenever the oil valve is open. The amount 
of secondary air is controlled by the secondary air nozzle on the burner 
and by the ports in the cone. As the size of the flame increases, more 
secondary air is required so the nozzle is turned and the ports are opened 
to admit more air. 

Fuel Oils 

The burner will operate effeciently with several grades of fuel oils. 

The consumption of fuel oil will vary from 1-1/2 to 3 - 1/2 gallons per ton 
of aggregate dried, depending primarily on the amount of moisture to be 
removed from the aggregate, the amount of aggregate temperature raise and 
the BTU content of the fuel oil used. 



For this application we recommend the use of a No . 4 fuel oil having 
the following specifications: 

A. P. I. Gravity at 60°F. - 12 to 20 
Flash Point not under - 150 to 250°F . 

Sulphur not over - 1 . 3 % 

Water and Sediment not over -.1 o/o 
Pour Point - .0°F. 

BTU Content per gallon - 145,000 

Saybolt Universal Viscosity not over - 90 to 125 



Note: Heavier oils than the above may be used if pre-heat ed. When 

using a heavy pre-heated oil care must be exercised to avoid vaporization 
as it will cause burner pulsations with resultant varying flame intensity. 



When diesel fuel oils only are available they may be used in place of 
above recommended fuel oils of higher BTU content. The lower BTU content 
of diesel oil will result in higher gallon consumption per ton of aggregate 
dried. In general, diesel oils fall within the following specifications: 

A. P. I. Grpvity at 60°F. - 34 to 38 
Flash Point not under - 150°F. 

Sulphur not over - 1 °/o 

Water and Sediment not over - 0.5 °/o 

Pour Point - 0°F. 



BTU Content per gallon - 120,000 to 

135,000 



Saybolt Universal Viscosity - Approximately 35 
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LIGHTING THE BURNER 




1. NEVER operate the burner unless the drum is rotating. 



2. Close the oil valves, butterfly air valve, and pressure gauge, turn 
the secondary air nozzle all the way to the left (closed) (See Fig. 
60) and open the stack damper. 

3- Start the blower and oil pump, check the oil pressure and note that 
the air relief valve is functioning properly. 

4* Fashion a torch (a ball or wad of cloth or waste wrapped around the 
end of a stiff wire) and soak it in a small container of fuel oil 
which should be kept handy for this purpose. 

5. Light the torch and hold it just below and in front of the nozzle of 
the burner. Open the butterfly air valve one fourth to half way, 
then open the oil needle valve wide and then SLOWLY open the micro- 
valve until the burner lights. Be careful of the flame puffing back 
through the secondary air ports in the cone. 



6. Try to get a steady flame and then adjust it to enter into the drum 
about three feet. To do this, open the micro-valve a little, then 
the butterfly air valve, repeating until the desired size is reach- 
ed. It is necessary to obtain proper balance between the oil and 
air to obtain proper combustion. As soon as flame is functioning 
properly, remove the torch and put it out, but Keep it handy in case 
the flame should go out. 



NOTE: The Secondary Air Nozzle is an extra air control for changing 

the character and intensity of flame, and should be used. For hotter 
flame turn it to the right, and for softer flame to the left. It is 
usually regulated in proportion to the other valves and according 
to kind of flame desired. 
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7. The flame should be vigorous and yellowish in color; it should not 
be dark or red and lazy in character* which is an indication of too 
much oil or too little air. If it puffs or sputters, add more oil 
and increase the draft with the damper in the stack. If the ex- 
haust from the stack is black and smoky, cut down the oil. Do not 
open the damper too wide, for it is just a waste of heat, besides 
blowing the fine aggregate out the stack. 

8. If the burner should happen to extinguish, shut the micro-oil-valve 
immediately. Leave the air on to clear the chamber of oil vapors be- 
fore trying to relight. Always relight with the torch, never try 

to light from the hot firebrick. 

Ad j ustmen t 



STRAINER OIL VALVE 

The strainer oil valve (Fig. 60) should be cleaned out before operation 
by removing the plug and washing the screen. Be careful not to let any im- 
purities pass through when doing this. 

BURNER OIL NOZZLE 

Sometimes the burner oil nozzle will clog which requires disconnecting 
the oil line at the union and unscrewing the plug in the end of the burner 
which allows the oil nozzle tube to be pulled out . This tube then unscrews 
and comes apart so that it can be easily cleaned out . 

Blower and Oil Pump 

Function and Operation 




FIGURE 61 

Victor-Acme Blower with Viking Fuel Pump Mounted on End 
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(A) - RELIEF VALVE HOUSING 

(B) « " CAP 

(C) - " " PRESSURE ADJUSTING SCREW 

(D) - ■ " " " " LOCK NUT 

(E) - w n GASKET Oil relief valve for 

(F) - M 11 PISTON SPRING controlling pressure of the 

(G) " '* PISTON FIGURE 62 ^ ^ e burner. 

The BLOWER (Fig. 6l) is a Victor-Acme positive displacement type which 
furnishes a steady flow of air to the burner. 



The OIL PUMP is a Viking rotary gear positive displacement type and is 
mounted on the end of the blower. It pumps the oil from the storage tank to 
the burner. 

OIL RELIEF VALVE 

The RELIEF VALVE (Fig. 62) in the OIL line is used to control the press- 
ure of the oil to the burner. When the burner is operating, the valve is 
adjusted to deliver oil at thirty-five pounds pressure as shown by the 
gauge . 

AIR RELIEF VALVE AND WEIGHTS 




FIGURE 63 

Air Relief Valve and Weights 
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The RELIEF VALVE in the AIR line is a weighted type valve and is used to 
maintain constant air pressure. The six weights maintain the air at two 
pounds pressure. 

Adj ustmen t 

To adjust the oil pressure (See Fig. 63 ) remove the cap from the valve. 
Then loosen lock nut and turn adjusting screw to the right to increase pressure 
or to the left to reduce pressure. Tighten nut and replace cap. 

Be careful not to lose any of the weights from the air relief valve. 

It is necessary to use six weights in order to get air at two pounds press- 
ure . 

Exhauster Fan and Stack 

Function and Operation 




FIGURE 6^ 

Exhauster Fan and Damper 



The EXHAUSTER FAN (Fig. 64) is located under the stack at the charg- 
ing end of the drum. It is a Clarage flat bladed fan and its purpose is 
to draw the air, flame and hot gases out of the drum and blow them out 
through the stack. The fan is necessary since the low pressure burner 
flame would be choked off by the aggregate if sufficient draft was not 
provided by this fan. 



Since the fan operates at constant speed, the amount of draft is con- 
trolled by a DAMPER in the stack. This damper should normally be about 
three-quarters of the way open but can be easily adjusted by a lever in 
order to-^get a steady- flame . 
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Note: Do not operate the fan with damper wide open giving excessive 

draft for it is just a waste of heat and the fine material will be blown 
out the stack. 

The fan is driven by a single V belt, and since it is driven at high 
speed it is important to start the fan operating with the engine at low 
speed and then increase the speed with the engine throttle . This is nec- 
essary in order not to damage or break the single V belt. Slack in this 
belt is taken up by a spring idler which should not bear tightly against 
the belt to prevent its being scratched and damaged. 

The stack is hinged so that the upper portion may be lowered 
for travel. It fastens to an angle support on the fuel tank. 

Ad j ustment 

The fan operates at high speed under high temperature; therefore, it 
should be watched for repairs, especially the bearings. The inner bear- 
ing is air cooled to overcome the high temperature but proper lubrication 
is quite important . 

Fuel Tank 



Function and Operation 

A two-hundred gallon FUEL OIL TANK is mounted on the frame by the 
blower. A supply line from the bottom of the tank furnishes oil to the 
pump. This supply line contains a gate valve for cutting off the supply 
to the pump and a strainer to keep foreign material out of the system. 

It is important to keep the fuel free from impurities at all times . 

An overflow line from the relief valve enters the tank about half way 
up. This line is needed so that the pump can operate at a constant high cap- 
acity but the pressure in the line to the burner always remains at thirty- 
five pounds even when the burner is completely shut off. 

Adj ustment 

Sediment will build up in the tee because of the strainer screen and 
should be cleaned out by removing the pipe plug. If it is necessary to wash 
the screen, disconnect the pipe at the union to get the strainer screen out. 
Keep the fuel tank absolutely clean and be careful when filling not to get 
dirt in with the fuel oil. 

Operating Levers (see Fig. 65 ) 

1. Master Clutch Lever 

All the machinery on the 831 Dryer and Elevator is controlled by the 
master clutch lever (or one of its remote controls) which operates a fri- 
ction clutch located in the speed reducer housing on the engine. Cables 
and extensions allow the clutch to be operated from four spots around the 
machine (see drawing): at the clutch housing; in front of the engine; and 
on either side of the machine at the discharge of the Dryer drum. This is a 
friction clutch because it is necessary to start all machinery in operation 
slowly to prevent strain or damage; therefore always ease this clutch in 
slowly . This master lever should always be used to stop the Dryer before 
engaging the drum or elevator, since these units are controlled by jaw 
clutches . 
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831 DRYER OPERATING LEVERS 




2. ENGINE THROTTLE LEVER 
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The speed of the engine and all operating machinery is controlled by 
the throttle lever. This lever has two positions marked by notches in the 
support bracket: one for idling and one for operating speed. Operating 
speed is about 1400 RPM at full load. Correct speed at full load can be 
checked by counting the strokes of the plate feeder which should be app- 
roximately 49 a minute. 

3- DRUM CONTROL LEVER 

The Dryer Drum is controlled by the drum control lever which operates 
a jaw clutch on the main jack shaft. This lever should not be engaged until 
machinery has been stopped with the master clutch to prevent damage to the 
drive when the drum starts rotating. 

CAUTION: This lever must always be engaged (i.e., the drum MUST be 

rotating) whenever the burner is being used. 

4. FAN AND BLOWER LEVER 

The exhuaster fan, blower and oil pump are controlled by the fan and 
blower lever which operates a jaw clutch located on the blower jack shaft. 
The master clutch should be disengaged before throwing in this jaw clutch 
in order to prevent possible damage to the clutch jaws. 

5. RECIPROCATING FEEDER LEVER 

The reciprocating feeder under the aggregate hopper is controlled by 
the feeder control lever which operates a jaw clutch located on the feeder 
crank shaft. Since the jaws are undercut, it may be necessary to disengage 
the master clutch before it can be thrown out. Whenever possible, the 
master clutch should be used for starting it, also, to prevent damaging the 
clutch jaws. 

6. DRAGLINE SCOOP LEVERS 

The two dragline scoops are controlled separately by two control levers 
which operate friction clutches, drums, and brakes on their respective 
shafts . 



They may be engaged at any time; however, only ONE scoop lever can be 
engaged at a time to prevent the engine from being overloaded. 

7 . ELEVATOR LEVER 

The bucket elevator is controlled by the Elevator control lever which 
operates a jaw clutch on the Elevator counter shaft. See "Clutch Lever", 

Fig. 67. 

Before engaging the jaw clutch, it is advisable to stop machinery with 
a friction clutch to prevent damaging clutch jaws since the Elevator will have 
quite a drag on the engine. 

8. ELEVATOR HAND HOIST WHEEL 

The bucket Elevator is raised into position by a hand wheel which oper- 
ates a single cable hoist. By connecting the hoist cable hook to a bracket 
on the hopper, the Elevator is raised easily up into position simply by turn- 
ing the wheel. 

9. EMERGENCY BRAKE LEVER 
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Operating Personnel 

The operation of the 831 Dryer on bituminous mixing with the 841 Drag- 
line Mixer will require a Dryer Operator, Operator, Greaser, and four 
Laborers. This crew of seven will be responsible to the Plant Superintendent 
for the efficient functioning of the Dryer. Qualifications and duties are 
briefly summarized as follows: 

1. Dryer Operators 

This man should be experienced in the mechanical operation of heavy 
machinery and thoroughly familiar with the function, operation, and adjust- 
ment of all working parts of the Dryer and the coordination of their func- 
tions . This operator should be capable of directing the other men work- 
ing with the Dryer in the execution of their duties. He will control the 
mechanical operation of the Dryer. 

2. Dragline Operator 

This man should have some mechanical experience and will operate the 
dragline controls for the Scoops which supply aggregate to the 831 Elevator. 

3. Greaser 

This man should have some mechanical experience and a knowledge of the 
functional parts of the machine, their lubrication, and be capable of mak- 
ing mechanical adjustments as directed by the Dryer Operator. 

4. Laborers (four required) 

Two laborers are needed to handle the Scoops on the dragline. Two 
laborers, with shovels, are needed to see that aggregate is properly fed 
to the 831 Elevator. 



Machine Operation 

The Bituminous plant is set up as described under the section en- 
titled "Plant Set-up". Before actual mixing can begin, however, some pre- 
liminary work is necessary. Before operation, the DRYER should be thorough- 
ly lubricated and the engine serviced according to instructions. While this 
is being done, supplies should be brought in. The aggregate gates in the 
hopper should be set to the correct openings according to the charts and 
information given in the section "Construction Information" . The Mixer 
should also be receiving necessary preliminary attention. 

NOTE: During the description of the operation of the Bituminous plant, 

the operation of the Dryer will be described in detail, but Mixer operations 
will be only referred to since they are described in detail under "841 Mixer 
Machine Operation" . 



The first step is to start the Dryer engine. Allow it to warm up. Ad- 
vance the throttle to operating position and operate each unit on the machine 
independently to check such items as clutch adjustments, proper oil and air 
pressure, and proper chain slack. When everything is operating satisfactor- 
ily, operation of the plant can begin. 



Fill the Dryer hopper with material, using the bucket elevator and 
drag scoops. To do this, disengage the plate feeder, throw in the elevator, 
then start with the master clutch so the elevator will not buck or jerk. Be 
careful not to shovel material in too close to the buckets or the elevator 
will be choked. The drag scoops are operated at the same time to pull in 
material close to the shovel men. As soon as the hoppers are filled suff- 
iciently^ "disengage tffe master clutch. See also 841 Mixe^ ^.Operation . 
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When ready to operate the whole plant, engage the drum clutch and the 
fan and blower clutch on the Dryer. Then throw in the master clutch, which 
will start everything on the Dryer operating except the feeder. 

Light the burner and allow it to heat the drum, adjusting the flame to 
enter the drum about three feet. When the drum is heated and the burner is 
functioning properly, throw in the plate feeder clutch which will start 
feeding aggregate into the drum. Resume feeding the buckets, maintaining 
an even level in the hoppers . 

When the burner lights, the Mixer operator starts operating the conveyor 
and pugmill. When the material starts to fall onto the conveyor he throws 
in the Kinney pump clutch, having the spraybar valve set to circulate. As 
soon as material flows into the pugmill, he turns this valve open to spray 
position and the mixing begins. 

The Scoop Dragline Operator on the ground who controls the feeding must 
keep aggregate in the hopper above the level of the gates, otherwise uneven 
feeding would result which would give improper proportioning and an unsat- 
isfactory mix. 

Therefore, if there should be a lag in the feeding of the elevator which 
requires stopping, he should signal to the Dryer Operator to turn out the 
burner, and then he should stop the drum and feeder so the hopper can be fill- 
ed, and then resume operation as before. 

Since the Scoop Dragline Operator is on the ground, he cannot see the 
level of the aggregate in the bins. Therefore, he must watch the telltales 
on the Dryer hopper which will swing down when the bins are too empty. Occ- 
asionally, someone must clean off the grizzly screen on top of the hopper 
and he should look to see that the telltales are working properly. 

The Dryer Operator is responsible for the operation of the burner. This 
is an important job and the success of the mix depends in great part upon his 
operations. 

When the aggregate is mixed with asphalt, the aggregate must be dry in 
order that the bitumen will adhere to the stone. Since natural aggregate nor- 
mally contains moisture, the drying process is required. The larger the size 
of the aggregate, the easier it is to dry since smaller aggregate has more 
surface area, pound for pound. However, it is not necessary always to have 
the aggregate bone-dry; a very small amount of moisture will not hinder the 
mixing. 

It is understood, of course, that the amount of moisture present in the 
natural aggregate varies quite a bit, depending upon the weather. If the 
aggregate has just been rained on, it will be very wet and the drying, cap- 
acity will be materially lessened. However, if the aggregate should be 
turned or aerated and the sun allowed to shine on it, the excess moisture 
will soon be lost. 



This Dryer Operator should first note the condition of the natural agg- 
regate to judge approximately how difficult the drying will be. Then, when 
the material starts passing through the drum, he must judge from the tem- 
perature and the appearance of the dried aggregate whether the drying is 
satisfactory. The aggregate should not be overheated, but it should be 
dried sufficiently so it will mix properly. Average drying requires tem- 
peratures usually of about 200° F., very moist aggregate requiring 250 or 
even higher. Dust will usually arise at the discharge end if drying per- 
formance is good. 



The temperature range of the dryed aggregates is very important for 
mixes /CEsIrng RC 's anf JJC’s. Here the fire hazard dictatjpp ^haip ,t£iis tem- 
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perature should be 200° or below in order to prevent a fire starting in the 
pugmill where the hot aggregates come in contact with these asphalts. In 
order- to obtain low discharge temperatures, it requires careful adjustment 
of the burner as the moisture content remaining in the aggregate increases 
rapidly as this temperature drops below 212°. If the moisture content of 
the wet aggregate is such that a low temperature exists with a wide open 
burner flame and too much moisture remains, it will be necessary to lower 
the dryer aggregate gates in order to regain control with the burner at a 
reduced capacity. 

With RC f s and MC's, aside from the fire danger, it is desirable to keep 
the aggregate temperature down in order to obtain. a suitable coating of as- 
phalt. If too hot, the already thinned asphalt will bleed or run off the 
aggregate leaving a too thin coating. 

It is important to know, especially when drying very moist aggregate, 
that all the drying is not done in the drum; for if the aggregate is very 
wet the material may not be in the drum long enough for all the moisture to 
be carried away, but if it is heated sufficiently so that it looks steamy as 
it discharges, the moisture will evaporate rapidly as it is aerated on the 
transfer belt conveyor. This aeration of the aggregate on the belt is quite 
important and its valve should not be overlooked when increased dryer capac- 
ity is desired. 

Another way of checking for proper drying is to catch an occasional 
shovel full as it discharges and examine it. If there are dark, moist spots, 
or if material is holding together, it is still wet. Dried aggregate will 
be lighter color and the particles will be loose and flow freely from the 
discharge spout without sticking or clogging up. 

Considering this, the Dryer Operator must adjust his flame from time to 
time according to the condition of the aggregate . Also, he should note the 
color of the exhaust smoke, for proper combustion will result in a light 
greyish smoke. If the draft is insufficient, the flame will choke and puff; 
if draft is too great the small, fine aggregates will be blown out the stack 
and the damper should be adjusted. By watching the flame in the drum the 
operator can also tell if he is getting maximum drying. A good flame will 
be vigorous and light yellowish in color, whereas a poor flame will be red- 
dish or bluish and will seem lazy in character. The fuel used will, of 
course, affect the flame; medium-heavy oils will burn better than light 
diesel fuel oils. 

If the machines are mixing material for repair jobs, it may be nec- 
essary to start and stop after every few truck loads . Operating at ths us- 
ual capacity of about twenty-five tons of mixed material per hour, it re- 
quires about twelve minutes of operation to fill a four cubic yard truck. 

The best policy is to make as few shut-downs as possible by using all 
trucks available, for continuous running is simpler and easier, and results 
in more accurate proportioning of the mix. 

To shut down the plant for a short interval, the Mixer operator sig- 
nals to the Dryer Operator to shut off the burner and then to stop the Dryer 
by throwing out the master clutch. It is necessary to cut off the burner 
first, otherwise when the clutch is thrown out the burner would extinguish 
anyway but oil would continue to flow out the nozzle for a short time from 
the pressure built up in the lines. 

The Mixer is left operating long enough to empty the Conveyor belt of the 
hot aggregate to avoid burning belt. The cutoff gate is closed but there is 
enough storage capacity in the pugmill to take care of the small amount on 
the belt. The spraybar valve should be turned to circulating position as 
soon as the flow of aggregate decreases. 



After the mixing job is completed, the plant is shut down but this time 
the hopper and drum are emptied as well as the conveyor. The pugmill is 
also emptied and cleaned out as much as possible. Then the machines are 
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FIGURE 66 

Principle and Application 



The BUCKET ELEVATOR (Fig. 66) is a separate unit which can be towed be- 
hind the other machines. It is used to charge the aggregate hoppers on the 
831 Dryer or the 821 Soil Preparation Unit, and is chain driven from these 
machines . 



Essentially the elevator consists of twin lines of buckets which are 
driven from the head shaft and supported by roller idlers. The two bucket 
lines permit individual handling of two sizes of aggregate so the aggregate 
can be transferred from the stockpile to the divided hopper separately. 

At the bottom or foot end of the elevator is a boot or casing which 
serves as a back for the buckets. A PLATE divides this boot and extends out 
beyond the buckets so the man shoveling into the buckets can easily keep 
the aggregates separate. This plate also supports one of the two SHEAVE 
ASSEMBLIES provided for the drag scoop cables . 



The drag scoop cables should be threaded through the sheaves; however, 
if it should be necessary to pull the cables through the sheaves without re- 
moving the cable clamps, it will be necessary to remove the keeper from the 
sheave assembly. This can be done by removing the two bolts at each end of 
the sheave assemblies allowing the keepers to fall out. Then when the cables 
are placed around the sheaves, the keeper is replaced and bolted onto the 
top plate. 



The elevator is raised into operating position by a CABLE HAND HOIST. 
(See Fig. 67). This cable passes under a sheave at the tongue end and locks 
on top of the hopper so that by winding up with the hoist, the elevator is 
raised into position. When operating, the wheels are off the ground and the 
elevator is resting on the boot. The position of the elevator is fixed by 
push anus attached to either the Dryer or Soil Unit . 



A lever controls the operation of the elevator through a jaw clutch on 
the elevator counter shaft which is chain driven from either the Dryer or 
Soil Preparation Unit. Two drive chains are provided since two different 
lengths are required for the two different setups. 
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The elevator has small JACKLEGS (Fig. 67 ) provided to support the front 
end when getting it ready for erecting. These jacklegs slide up out of the 
way for travel and when raising into place. Similarly, the TOWING TONGUE 
slides back so it will not be in the way. 

Drag Scoops 




FIGURE 68 

Bucket Elevator Drag Scoop 



The DRAG SCOOPS (Fig. 68) are small wooden slips, easily handled by one 
man, which are used to pull material toward the buckets. These scoops are 
fastened to the cables and controlled by friction clutches and brakes on the 
831 Dryer or 821 Soil Preparation Unit. One man operates the levers on the 
Dryer or Soil Unit for both scoops. Each lever has three positions: en- 

gaged, neutral and braked. Therefore, the operator engages the flutch to 
wind up the cable, pulling in the scoop; then throws it into neutral, all- 
owing the scoop man to pull the scoop back for another load. The brake is 
necessary to keep the cables from snarling. 

The scoops should not be pulled in too close to the buckets or they 
w ill choke and overload the elevator. 

The scoops require a little practice to be able to handle them success- 
fully. The operator should not get too much of a load or the scoop will 
flop over. Also, he will find that by easing down on the handles after 
getting a load, the scoop will slide easily up to the buckets. A lot de- 
pends on the operator controlling the levers for he can soon wear out the 
scoop man by improper braking or pulling. 

Adjustment 

When changing the elevator from the Bituminous setup to the Soil Plant 
setup, it is necessary to replace the drive chain by breaking the chain. 

This is easily done by removing the cotters from a link and driving the link 
apart. The slack in this chain is taken up by a weighted idler. 

Excessive slack in the bucket line is taken up by adjusting the pos- 
ition of the head shaft through take-up screws which control its position. 

By turning the nuts on these screws the head shaft can be moved to get 
the proper slack in the lines. 
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FIGURE 70 

Controls side of Soils Unit showing soils hopper at left and conveyor to 
crusher rolls. 
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821 SOIL PREPARATION UNIT 



Aggregate Hopper 



Function and Operation 

The AGGREGATE HOPPER (Fig. 72) is a divided steel bin with a capacity 
of three-quarters of a cubic yard of material in each half. 

The purpose of this hopper is to provide sufficient storage capacity 
to take care of small variations which will normally take place in the feed- 
ing of the charging elevator, so that the level of the aggregate can be kept 
from falling below the top of the twin measuring gates. 

On top of the hopper at the back side are fastened 3 hinged DISCHARGE 
PLATE S which are used to direct the material as it is discharged from the 
bucket elevator into the bins. These plates swing down inside the hopper 
for traveling. 

Over the two bins of the hopper are placed Grizzly Bar Screens which 
serve to keep out oversized material, roots, and other undesirable mat- 
erial, besides acting as guards. These grills rest on supports and can 
easily be removed if necessary. Also, on top of the hopper but at the 
front end is a small anchor bracket, used for raising the elevator into 
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position. iThe cable passes over this bracket and hooks into a hole in the 
plate which divides the bins. On the outside of the hopper at the top 
are fastened Guide Rollers on which the elevator frame slides when it is 
being raised. 

On the front side of the hopper, near the top and bottom respectively, 
are found the UPPER and LOWER PUSH ARMS or braces used to hold the eleva- 
tor in operating position. When not in use, the top arms swing back over 
the hopper, being supported by the grizzly bar screens. The lower push 
arm jackknifes and swings up against the hopper, being held in place in 
similar fashion. 

When operating the machine, it is necessary to watch the level of the 
aggregate in the bin, not only to maintain the aggregate at the proper 
level but to check that the material does not arch in the bins, causing 
improper and reduced feeding. This is not a usual occurrence but is im- 
portant since the proportions of the mix would be affected by its happen- 
ing. 

Ad j ustment 

The hopper requires little attention in the matter of upkeep or 
adjustment, about the only thing necessary is to check the discharge chute 
and push arms periodically to see that they are secure. 

After operations are finished, the hopper should be emptied and clean- 
ed. Material left in the hopper would cause unnecessary traveling '.’eight 
and might be difficult to clean out if it is rained on and settled. 

Reciprocating Plate Feeder and Gates 

Function and Operation 





The RECIPROCATING PLATE FEEDER (Fig. 73) discharges measured quantities 
of aggregate from the divided hopper through the TWIN MEASURING GATES 
(Fig. 74) onto the 841 Mixer conveyor. 
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Essentially, the feeder is a steel plate which slides back and forth 
on SUPPORT ROLLERS at the bottom of the hopper. The twin gates are inde- 
pendently constructed, consisting of steel plates fastened to long, thread- 
ed adjusting screws so that they may be moved up or down over an opening in 
the hopper. In this way, the amount of material being fed out by the 
plate feeder can be controlled, and, since the gates can be independently 
adjusted, any desired amount of material may be fed out from either side. 

The back and forth motion of the PLATE FEEDER is produced by a conn- 
ecting rod attached to the feeder plate and eccentrically connected on the 
other end to the feeder crank shaft. Two lengths of strokes are possible, 
a four inch and a six inch, the latter being the usual connection. The 
connection which produces a four inch stroke becomes necessary only when 
the capacity of one bin is cut down so much that a gate has to be set at 
a very low opening. This is not advisable since a small gate opening 
(under one inch) restricts the flow abnormally and is not accurate. How- 
ever, this is a rare condition and would probably occur only if the plant 
is operating at a reduced capacity. 

To explain the operation of the plate feeder, first understand that 
this plate acts as a bottom for the hopper. Consequently, the weight of 
the material is directly upon it so that as the plate moves forward, mat- 
erial is carried with it through the gate. As it does so, the remaining 
material in the hopper slides down to take the place of the aggregate 
which has been carried forward. When the plate moves back, the material 
which was carried out cannot come back; instead, it simply drops off the 
plate onto the Mixer conveyor belt. Since this action is uniform as long 
as sufficient material is maintained in the hopper, the aggregate supply 
is easily and mechanically controlled. 

Adjustment 

To adjust one of the MEASURING GATES simply turn the adjusting nuts 
to raise or lower the gate. A circular INDICATOR on the screw gives a read- 
ing on the SCALE which corresponds to the opening between the bottom of 
the gate and the feeder plate, which is known as the "gate opening 11 . The 
reciprocating feeder will need adjustment periodically to take care of the 
wear resulting from the continual sliding back and forth. Along the sides 
and back, SHIMS can be placed between the hopper and the feeder to keep 
material from leaking out. The adjustment of the stroke has been explain- 
ed and is easily made since the connection consists only of a bolt and nut 
which fastens one end of the connecting rod to the crank. 

NOTE: * During operation, it is good practice to check the speed of the 
feeder occasionally, since the speed affects the feeding. This is done by 
counting the strokes of the feeder, which should be 40 per minute. To 
correct, adjust the throttle setting on the engine. 



Soil Receiving Hopper 

Function and Operation 

The SOIL RECEIVING HOPPER (Fig* 75) is a small steel hopper located at 
the rear of the machine, which serves as a storage bin for the soil to be 
used in the mix. It is filled by hand-shoveling, and has a capacity of 
about a half cubic yard of material. 

The soil is fed out from the hopper by a BAR FLIGHT FEEDER which con- 
sists of steel bars connected on each end to strands of chain, and spaced 
at regular intervals of about ten inches. These bars move slowly forward 
along the bottom of the hopper, carrying the soil through the SOIL MEASUR- 
ing GATE. 
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FIGURE 75 

Soils hopper measuring gate showing adjusting nuts , gate opening scale , 
and pointer . 

The measuring gate is similiar to the aggregate gates, consisting of 
a steel plate attached to an adjusting screw so that it can be moved up or 
down to control the amount of soil being added to the mix. 

Ad justment 

To adjust the measuring gate, it is necessary to turn the ADJUSTING 
NUTS to raise or lower the gate. The POINTER indicates the GATE OPENING 
on the SCALE which is attached to the gate. 

The soil bar feeder requires inspection periodically. To take up 
slack in the chains, place shims between the two bearing bases on the foot 
shaft and their supports. The bars are subject to wear or breaking if a 
stone should happen to wedge in a tight spot. To repair it, break a chain 
and spread the strands to replace the damaged bar. 



Soil Elevating Belt Conveyor 

Function and Operation 

The SOIL ELEVATING BELT CONVEYOR (Fig. 71) is used to raansfer the me- 
asured soil from the Soil Receiving Hopper to the Crusher Rolls . The soil 
drops from the hopper onto the low or foot end of the belt and is then 
carried up and dropped in between the rolls. 

The conveyor consists of a 16" wide flat rubber belt which is driven 
by the HEAD PULLEY and supported by two horizontal ROLLER CARRIERS. Skirt 
PLATES, consisting of metal strips to which are fastened long, thin strips 
of rubber belting, line each side of the belt so that the soil is kept from 
f all ing off the flat belt. At the foot end, a small hopper is provided to 
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catch the soil as it falls from the Son hopper. Strips of belting are fas- 
tened to the bottom of it to insure a good fit without wearing out the 
belt. 

Adj ustment 

TAKE-UP SCREWS control the position of the foot shaft so that the belt 
may be adjusted for proper SLACK or for ALIGNMENT. These take-up screws 
are simniar to the larger ones used on the 841 Mixer conveyor, the same 
principle applying for adjustment. 

Each take-up screw controls the position of one % bearing. If the belt 
is running off one side of the pulley, adjust the screws to bring the belt 
back to center. If it is desired to take-up slack only in the belt, tight- 
en both screws the same amount. 

It is necessary to allow the belt to run for a few minutes before it 
can readjust istelf since it is a gradual process. Do not over-adjust be- 
cause the belt does not react Immediately. 

The strips of rubber belting on the skirt plates and the small hopper 
are slotted so that they may be moved to take care of wear. Do not ad- 
just them too tightly or the belt may be damaged. 

Soil Crusher Rolls 

Function and Operation 

The function of the SOIL CRUSHER ROLLS, (Fig. 76 ) is to pulverize the 
lumps of soil so that the paddles in the pugmill can spread the soil part- 
icles uniformly through the mix. The crusher consists of two different 
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FIGURE 76 

Soil Crusher Rolls 
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sized rolls running at different speeds and operating against each other. 

As the soil passes between the rolls, the lumps are crushed to fine part- 
icles which fall onto the 841 Mixer conveyor. 

The 14" diameter roll is known as the cutter roll, since it has small, 
rectangular, hardened steel cutter bars clamped to the face of the roll. 

The other roll is 24" in diameter but its surface is smooth. The positions 
of the rolls is such that they operate with about one-sixteenth of an inch 
CLEARANCE DISTANCE between the extreme edge of the cutter bars and the face 
of the smooth roll. Therefore, it is the action of the fast-moving cutter 
bars that crush the soil lumps against the slower moving smooth roll. 

Sometimes the soil contains stones or rocks which might damage the 
rolls or bars. As the larger rocks hit the cutter roll, they are thrown 
ever the smooth roll where they fall out through a discharge chute. 

Smaller sized stones and gravel tend to pass between the rolls with the 
soil. To protect the rolls from shock, the smooth roll is not bolted in 
place. Instead, each of its bearings are mounted on a sliding bearing 
bracket, both of which are held in place by heavy springs. The tension in 
these springs is adjusted so that all clay or soil lumps or gravel will be 
crushed; but if hard, foreign particles should get between the rolls, the 
springs will give, allowing the brackets to slide back and increase the 
clearance between the rolls. As soon as the rock passes through, the roll 
slides back into position. 

The tension in the two springs should be kept the same; likewise, the 
roll clearance should be the same all along the face of the roll. It is 
necessary to watch the crushed soil to see whether proper tension and 
clearance distance is being maintained. If sizable lumps of soil are pass- 
ing through possibly because the soil or clay is wet, the clearance will 
have to be lessened to cut these lumps and if lumps are passing through be- 
cause small bits of gravel are forcing the smooth roll back often, the ten- 
sion in the springs should be increased. Do not increase tension more than 
required for good operation as a stray bolt, etc. might 'pass thru the rolls 
and damage them. Wet plastic clay might pancake through the rolls but 
this is not serious if it breaks up in the pugmill. 

Adj ustment 

CLEARANCE OF ROLLS 

To decrease the CLEARANCE DISTANCE between the rolls, measure the dis- 
tance between a cutter bar and the face of the smooth roll to determine 
how many of the ROLL CLEARANCE SHIMS to take out on each side. These 
shims are placed between the fixed bearings of the cutter roll and the 
sliding bearing brackets of the smooth roll. (See Fig. 7b). 

To remove these shims first loosen the adjusting nuts and release all 
tension from the springs . Take out the small bolts which hold the shims 
in place and remove as many shims as necessary from the previous measure- 
ment. It may be necessary to drive these shims out, even though the press- 
ure has been released by loosening the springs. After removing the cor- 
rect thickness of shims, replace the bolts and tighten up the springs to 
get the proper tension. 



REPLACE CUTTER BARS 



To REPLACE CUTTER BARS which are worn out, loosen the bolts which hold 
the bar retainer caps that clamp the bars to the face of the roll. As soon 
as the caps are loose, the bars may be slid out and turned over to get 
additional wear or replaced with new bars, if necessary. These bars are 
made of special heat-treated steel for extra hardness for long wear. When 
replacing with new bars, be sure to check the roll clearance before oper- 
ating to see that the new bars do not strike against the face of the smooth 
rolL,r 
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Operator’s Platform 

The operator’s platform (Fig. 71) consists of a grillwork which is 
fastened over the shafting and soil conveyor around the aggregate hopper. 
Steps are provided for easy accessibility, and a seat which clamps to 
the grillwork is provided for the operator who controls the drag scoops. 
All the controls necessary to the operation of the machine can be reach- 
ed from this platform. 

Operating Levers (see Fig. 77) 

1. MASTER CLUTCH LEVER 

All the machinery on the 821 Soil-Preparation Unit is controlled by 
the master clutch lever which operates a friction clutch located in the 
speed reducer housing on the engine. Remember that tRis lever controls 
the heavy crusher rolls which should be started slowly and will continue 
to rotate for a short time after the clutch is disengaged. 

2. MAIN JACK SHAFT LITTER 

All the machinery except the crusher rolls is controlled by the main 
jack shaft lever which operates a friction clutch on the main jack shaft. 
The machinery should be stopped with this clutch when engaging or dis- 
engaging any of the feeder jaw clutches to prevent damaging the clutch 
jaws . 



3. ENGINE THROTTLE LEVER 

The engine throttle lever has two positions, for operating speed and 
idling speed, marked by two notches in the support bracket. The engine 
should operate at 1400 RPM under full load. After warming up the engine, 
advance the throttle to operating speed before engaging any clutches . 

This speed can be checked by counting the strokes of the feeder during 
operation which should be 40 strokes per minute. 

4. RECIPROCATING FEEDER LEVER 

The reciprocating feeder is controlled by a lever which operates a 
jaw clutch located on the feeder crank shaft. This feeder should be 
stopped by using the main jack shaft friction clutch so that both feed- 
ers will be stopped together. 

5 . SOIL FEEDER LEVER 

The soil bar feeder is controlled by a lever which operates a jaw 
clutch located on the soil feeder counter shaft. The main jack shaft 
friction clutch should be used to start and stop this feeder. 

6. DRAG-SCOOP LEVERS 



The drag scoops are controlled by levers which operate friction band 
clutches, and brakes located on the dragline shafts. These Scoops may be 
operated whenever the friction clutches are engaged. Only ONE drag scoop 
should be pulled IN at a time to prevent overloading the engine. 

7 . ELEVATOR LEVER 

The bucket elevator is controlled by the Elevator control lever which 
operates a jaw clutch on the Elevator counter shaft. See M Clutch Lever’ 1 , 
(Fig. 67). 
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Before engaging the jaw clutch, it is advisable to stop machinery with 
a friction clutch to prevent damaging clutch jaws since the Elevator will 
have quite a drag on the engine . 

■ 8. PARKING BRAKE LEVER 

The Parking brakes used to hold the machine are operated by a ratchet 
type control lever located just in front of the wheels on the right or 
off-road side. 



Operating Personnel 

The operation of the 821 Soil Preparation Unit in conjunction with the 
841 Mixer on stabilization work will require a Machine Operator, Dragline 
Operator, Greaser and Six Laborers. This crew of nine men will be respon- 
sible to the Plant Superintendant for the efficient functioning of the 
machine. Qualifications and duties are briefly summarized as follows: 

1. Machine Operator 

This man should be experienced in the mechanical operation of heavy 
machinery and thoroughly familiar with the function, operation and adjust- 
ment of all working parts of the Soil Unit. This operator should be cap- 
able of directing the other members of the crew in the execution of their 
duties. He will control the mechanical operation of the machine. 

2. Dragline Operator 

This man should have some mechanical experience and will operate 
the dragline controls for the Scoops which supply aggregate to the 831 
Elevator . 



3. Greaser 

This man should have some mechanical experience and a knowledge of 
the functional parts of the machine , their lubrication, and be capable 
of making mechanical adjustments as directed by the Machine Operator. 

4. Laborers (six required) 

Two men are needed to handle the Scoops on the dragline . 

Two men, with shovels, are needed to properly feed the aggregate 
to the 831 Elevator 

Two men with shovels, are needed to supply clay to the Soil Hopper 
on the machine. 



Machine Operation 

The Soil-Aggregate plant is set-up as described under the section 
n Plant Setup" . However, some preliminary work is necessary before actual 
mixing can begin. Before operation, the plant should be thoroughly lub- 
ricated and the engines serviced according to instructions. While this 
is being done and supplies are being brought in, the soil gate and the 
aggregate gates should be set according to the charts and information 
given in the section "Construction Information" . Also the crusher roll 
clearance should be checked and adjusted and the cutter bars replaced if 
necessary. 



NOTE: During the description of the operation of the Soil Aggregate 

Plant, the operation of the 821 Soil Unit will be described in detail but 
the description of operation of the 841 Mixer will be referred to only, 
since they are described in detail under 841 Mixer Machine Operation. 



Digitized by 




NE COMPANY, Aurora, Illinois = 

UNIVERSITY OF CALIFORNIA 




115 



The next step is to start the engine. After it is warmed up* ad- 
vance to operating speed and operate each unit on the machine independ- 
ently to check its operation for repairs and adjustments of such items 
as clutches and chains. When everything is functioning satisfactorily, 
operation of the plant can begin. 

The first step is to fill the hoppers with material, using the 
bucket elevator and drag-scoops to fill the aggregate hopper and hand 
shoveling to fill the Soil hopper. 

To fill the aggregate hopper, engage the master clutch, disengage 
the plate feeder and soil feeder clutch and then engage the main jack 
shaft friction clutch. When using the elevator, it is best to start and 
stop with the main jack shaft friction clutch to prevent jerking. Be 
careful not to shovel material in too close so that it will cause the 
elevator to buck and jerk when starting. As the two laborers shovel mat- 
erial to the buckets, two laborers handle the drag scoops ..hich are con- 
trolled by the Dragline Operator seated on the machine. By engaging the 
drag scoop clutches, first on one shaft and then on the other, he can pull 
in the scoops as material is needed. The Soil hopper is filled by two 
laborers. When the hoppers are filled sufficiently, the men stop shovel- 
ing into the buckets and soil hopper; the master clutch can be thrown 
out, leaving the elevator engaged. When the Mixer is also ready to start, 
throw in the soil feeder and engage fir^t the master clutch and then the 
main jack shaft friction clutch. It is good practice to wait until the 
rolls are operating at high speed before engaging the main jack shaft clutch, 
which controls the rest of the machinery, in order to reduce the load on 
the engine . 

As soon as the soil reaches the crusher rolls, throw in the plate 
feeder which will start feeding aggregate. The Mixer Operator should have 
his conveyor and pugmill operating and as soon as material begins to flow 
into the pugmill, he should start the water pump and begin adding the 
necessary amount of water. The men now resume feeding the hoppers, using 
the scoops and elevator as before. 

The Dragline Operator who controls the filling of the aggregate 
hopper can see the level of the material in the bins, therefore, it is up 
to him to direct those on the ground when to shovel material to the 
buckets. It is important that he maintain the level of the aggregate 
above the top of the gates, otherwise uneven feeding would result which 
would give improper proportioning and an unsatisfactory mix. If there 
should be a lag in the feeding, causing the level of the material to 
sink too low, he should throw out the main jack clutch, stopping all feed- 
ing, disengage the feeders, and then engage the main jack clutch again 
so he can fill the hopper. He must also watch to see that material does 
not build up in the hopper and arch over, resulting in uneven feeding. 

The men feeding the elevator should try to keep out all oversize 
stones, roots, or other foreign material. Grizzly bar screens over the 
hopper are provided for this purpose also and v/ill require occasional 
cleaning off. Likewise, the men feeding the soil hopper should be 
careful not to let foreign particles get in with the soil, since it 
might cause damage to the rolls. This soil hopper should be kept filled 
at all times . 

The other Machine Operator controls the feeders, throttle and master 
clutch. Occasionally he should check the speed of the reciprocating plate 
feeder which should make forty strokes per minute. This is important since 
a change in speed will mean a corresponding change in the feeding of the 
aggregate. To correct it, adjust the throttle setting on the engine. 
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The main duties of the Machine Operator are to start and stop the 
feeders and to synchronize the operation of the Soil Preparation Unit with 
the Mixer and to check the operation of the soil crusher rolls for ad- 
justment or repairs . By watching the condition of the soil as it is dis- 
charged onto the conveyor, the operator can tell when the rolls are 
functioning properly. 

If occasional bits of clay or soil are passing through the rolls which 
will not be broken up by the paddles in the pugmill, the machine should be 
stopped and the roll clearance decreased. If small, uncrushed pieces of 
gravel are causing these lumps by spreading the rolls apart, increase the 
tension in the springs so this gravel will be crushed, as long as no dam- 
age to the rolls will result. 

Dry clay or soil will pulverize easily as will sandy soils, but wet 
soils which contain a high percentage of clay will be hard to spread or 
pulverize. Do not let wet clay build up on the cutter bars or the shreading 
action will be hampered. When this wet clay soil is passing through without 
being shreaded into fine particles, adjustment to lessen the roll clear- 
ance is about the only thing that can be done. 

It may be necessary to stop the machine occasionally to wait for 
trucks or material. When starting and stopping, remember to use the main 
jack and master friction clutches to save strain on the machinery. After 
the mixing job is finished, clean the machines and make ready for travel 
as described under the section "Plant Setup" . 

LUBRICATION INSTRUCTIONS 

LUBRICANTS 

Nothing can add to the life of the machine more than thorough lubri- 
cation of the moving parts, properly executed at the correct intervals. 

When time and availability of the machine are at a premium, it is ab- 
solutely inexcusable to have a breakdown resulting from improper lub- 
rication, since this can so easily be avoided. A machine which cannot be 
used in an emergency because it requires repairing loses all its value and, 
instead, becomes a handicap. Therefore, it is very important to maintain 
the machine carefully, following the instructions which have been prepar- 
ed. 



LUBRICATION CHART KEY 

Numbers appear inside symbols on the lubrication chart at every im- 
portant lubrication point. The symbol indicates type of lubricant as 
shown below. The number indicates the paragraph giving detailed in- 
structions on following pages . 



O HIGH pressure grease 



Ope rating 


Commercial Grade 


Nearest U. S. 


Temp. °Fahrenheit 


& or Trade Name 


Army Equivalent 


Below 0° 


Stazon (Light 0il-300S/l00°F 
Viscosity - lime soap base) 


#0 General Purpose 
Chassis Grease* #2-106 


0° to 32° 


Marfak #0 


#0 General Purpose 
Chassis Grease #2-106 


32° to 200° 


Marfak #2; Superla 2X or 
their equivalents 


#1 General Purpose 
Chassis Grease #2-107 



#2 General Purpose 
Chassis Grease #2-108 
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200° to 300° 



HIGH TEMPERATURE GREASE 



Marfak #3; Kalrex #4; 
Super la 3X 



#3 Heavy Duty Wheel 
Bearing Grease* #2-110 



300° to 375° 



Marfak #3; Kalrex #2 



#3 Heavy Duty Wheel 
Bearing Grease* #2-110 



* More frequent lubrication and greater care is required at these tem- 
peratures . 



Below 0° 

0° to 32° 
32° to 90° 
Above 90° 




MOTOR OILS * 
SAE-10 
SAE-20 
SAE-30 
SAE-40 



) 

) 

)/ 

) 



U.S.Arrqy Spec.#2-104-A 
of corresponding vis- 
cosity. Blend when 
correct, viscosity is 
not. available 



Below 0° 
0° to 32° 
Over 32° 



| | TRANSMISSION LUBRICANT 

SAE-80 Federal W-L-761 SAE-SO 



SAE-90 Federal W-L-761 SAE-90 

SAE-140 Federal W-L-7ol SAE-90; 

or SAE-80-140* 



* SAE 80-140 can be used at - 20°F and above if other lubricants are not 
available . 



NOTE: Do not use Hypoid lubricants 



WATER PUMP GREASES 



#4 Calcium Base Greases #4 Water Pump Grease 

#2-109 



841 MIXER LUBRICATION FREQUENCY CHART 



EVERY TWO HOURS: Items - 5- 

EVERY FOUR HOURS: Items - 14, 22, 23. 

EVERY EIGHT HOURS: Items - 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 

17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29. 

EVERY FIFTY HOURS: Items - 28, 36, 37. 

EVERY 100 HOURS: Item - 28. 

EVERY 200 HOURS: Items - 6, 24, 25- 

AS REQUIRED: Items - 30, 31, 32, 33, 34, 35, 38. 

(~*ruhrt l f> Original from 

^ BApEtt-GREENE COMPANY, Aurora, Eiiaofc 
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Two alemite fittings; one on each bearing. Grease every 
eight hours . 

2. TELESCOPING CONVEYOR FLAT CARRIER 

Two alemite fittings; one on each end of carrier. Grease 
every eight hours . 

3. TELESCOPING CONVEYOR TROUGHING CARRIERS 

Twelve alemite fittings; one on each end of six carriers. 
Grease every eight hours. 

4. TELESCOPING CONVEYOR HEAD SHAFT 

Two alemite fittings; one on each bearing. Grease every 
eight hours . 

5. PUGMILL SHAFTS 

Four aiemites; one on each bearing at the ends of the two 
shafts. Grease fittings are piped up from bearings at discharge end 
for better accessibility. The forward bearing on the shaft on the en- 
gine side is piped out, the other forward bearing is easily reached 
from the burner platform side. 

Grease every two hours, using high temperature rrease when 
mixing materials at temperatures over 200° F. 

6. PUGMILL GEAR CASE 

Transmission lubricant capacity four quarts. Remove cover to 
check level daily; maintaining level so that pinion dips in oil. The 
pugmill gears do not dip in oil but are lubricated from the pinion. 
Change every 200 hours or vjhenever dirty. 

7. FIXED CONVEYOR HEAD SHAFT 

Two alemite fittings; one on each bearing. Grease every 
eight hours . 

8. TELESCOPING CONVEYOR RETURN ROLLERS 

Four aiemites; one on each end of the two rollers; can be 
reached from below conveyor frame. Grease every eight hours. 

Gck'fflfl ER-GREENE COMPANY* Aurora, Illinois .. 




120 



9. FIXED CONVEYOR TROUGHING CARRIERS 

Sight alemite fittings; one on each end of four carriers. 

Grease every eight hours. 

10. FIXED CONVEYOR RETURN ROLLER 

Two alemite fittings; one on each end of roller; can be 
reached from below conveyor frame. Grease every eight hours. 

11. CONVEYOR DRIVE IDLER 

One alemite fitting on end of idler pin. Grease every eight 

hours . 

12. FIXED CONVEYOR FOOT SHAFT 

Two alemite fittings; one on each bearing. Fittings are 
piped out in front of pulley. Grease every eight hours. 

14. PUGMILL PINION SHAFT 

Six alemite fittings. One fitting on bearing next to pug- 
mill is piped out to side for easy accessibility. One fitting on 
pinion and one on the pinion shifter is reached easily from oper- 
ator’s platform. A fitting on the friction clutch hub and one on 
the other bearing is reached thru a hinged door in the guard which 
protects the clutch from dust. The clutch shifter is greased from the 
hoist platform In front of the engine. Grease bearings every four 
hours. Grease friction clutch, pinion and both shifters every eight 
hours. Do not grease friction clutch excessively, otherwise grease 
will be picked up by the bands and cause slippage. 

15. KINNEY PUMP IDLER 

One alemite fitting on end of idler pin; reached from be- 
neath operator’s platform. Grease every eight hours. 

16. WATER PUMP COUNTER SHAFT 1DJER 

One alemite fitting on sprocket idler; can be reached from 
underneath engine . Grease every eight hours . 

17. VIKING PUMP IDLER 

One alemite fitting on end of idler pin; can be reached from 
directly underneath the machine. Grease every eight hours. 

Digitized by GO B^lfi-GREENE co ^^y§j^^ ^®^L|FORNIA 




121 



18. WATER PUMP IDLER 

One alemite fitting on end of idler pin, can be reached from 
underneath the machine. Grease every eight hours. 

19. WATER PUMP COUNTER SHAFT 

To alemite fittings, one on each anti-friction ball bearing. 
One bearing can be greased from underneath machine, other is reached 
from under operator's platform. Grease every eight hours with not more 
than one stroke of the gun. 

20. PUGMILL PINION SHAFT IDLER 

One alemite fitting on end of idler pin; can be reached from 
beneath machine . Grease every eight hours . 

21. MAIN JACK SHAFT 

Six alemite fittings. One fitting on anti-friction roller 
bearing at engine drive end can be greased by removing small dust cap. 
One fitting on friction clutch hub is reached by sliding the cover off 
the dust guard. The fitting on the clutch shifter is reached from 
underneath the engine as are the fittings on the other clutch shifter 
and friction clutch hub. The other anti-friction bearing can be 
greased from under the operator’s platform, removing the dust cap. 

Grease the anti-friction bearings every eight hours with not 
more than two strokes of the gun. Excess grease will cause bearings 
to overheat, and will also damage grease seals. 

Grease the shifters and clutches every eight hours with not 
more than two strokes. Excess grease will be picked up by clutch bands, 
causing slippage. 

22. CONVEYOR DRIVE SHAFT 



Two alemite fittings, one on each bearing; can be reached from 
underneath when standing on hoist platform on front of engine drive. 
Grease every four hours. 

23. CONVEYOR BEVEL GEAR COUNTER SHAFT 



Four alemite fittings, one on each bearing, one on shifter and 
one aa^sprocket. These fittings can be reached from hoist platform in 
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front of engine drive. Grease bearings every four hours, grease shift- 



er and sprocket every eight hours. 

24. BEVEL GEAR BOX 

Transmission lubricant capacity three quarts . Check oil level 
daily by removing cover, maintain level so that gears dip in oil. 

Drain and refill every 200 hours or whenever dirty. 

25. ENGINE SPEED REDUCER AND CLUTCH 

Grease alemite fitting on housing every eight hours with not 
more than one stroke of gun. This is clutch throwout collar fitting 
so if greased excessively damage to clutch may result. 

Use transmission lubricant in speed reducer, capacity 2-1/2 
pints. Check level daily be removing oil level cap screw in end of 
housing near bottom, reached from underneath. Clean breather cap 
daily with gasoline and dip in oil. Drain and refill every 200 hours. 

26. AMERICAN CENTRIFUGAL WATER PUMP 

Two grease cups, on pump bearings can be reached from under- 
neath engine. Keep cups filled with Water Pump Grease and turn them 
down two turns every eight hours . If packing gland leaks more than a 
slight drip, tighten packing bolts a quarter turn at a time until leak 
stops . 

27. VIKING TRANSFER PUMP 

Three grease cups on pump and one alemite fitting on anti- 
friction outboard bearing. Grease cups can be reached from under- 
neath machine. Keep cups filled with grease, turn cups down about two 
turns every eight hours. Use high temperature grease if asphalt is 
over 200°F. If pump leaks, tighten packing gland bolts until leak 
stops. Grease alemite fitting on ball-bearing every eight hours with 
not more than one stroke of gun. This fitting can be reached from be- 
neath machine. 
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28. Engine - Points to lubricate or service 

a. Crankcase 

b. Air Cleaner 

c . Oil Filter 

d. Water Pump 

e. Magneto 

See Engine Section for detailed instructions . 

29. KINNEY METERING PUMP 

Two alemite fittings, one on pump and one on anti-friction 
outboard bearing. Grease pump fitting from under operator's platform 
every eight hours. Use high temperature grease if asphalt is over 
200°F. Grease outboard bearing from under platform every eight hours 
with not more than one stroke of the gun. Excess grease will cause 
ball bearing to overheat. If pump leaks, tighten packing gland nut. 

30. WHEELS 

The roller bearings in the wheels are packed with a water- 
repellent chassis lubricant. Check and repack yearly or every 5,000 
miles. Use U.S.A. Heavy Duty Wheel Bearing Grease No. 3. 

31. BRAKES 

The brake cam shafts are lubricated by alemite fittings loc- 
ated at each support point. The needle bearing support at the wheel 
is piped down for accessibility. Each slack adjuster is fitted with 
one alemite. Grease all fittings periodically according to usuage. 

Use U.S.A. General purpose Grease No. 1. 

32. SPRINGS 

Each spring assembly is fitted with four alemite fittings, 
one at each support point on the spring shackles. Grease as required 
according to usage. Use U.S.A. General purpose chassis grease No. 1. 

33 . JACKLEGS 



The jacklegs are lubricated with one alemite fitting apiece 
to facilitate turning. Lubricate as needed with U.S.A. general purpose 



chassis grease No. 1. 
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34. CONVEYOR HAND HOIST 

The telescoping conveyor hand hoist is lubricated by five 
alemite fittings, two on the support bearings, one on each sheave and 
one for the gears. Lubricate, when required to facilitate cranking, 
with U.S.A. general purpose chassis grease No. 1. 

35. TELESCOPING CONVEYOR SUPPORT ROLLERS 

Six rollers, one alemite on each. Lubricate periodically 
to facilitate rolling the telescoping section of the conveyor up and 
down. Use U.S.A. general purpose chassis grease No. 1. 

36. CONTROL LEVERS 

All control levers are lubricated at support points by 
alemite fittings. These should be greased periodically to keep the 
controls from freezing, at least once a week. Use U.S.A. general 
purpose grease No. 1. 

37 . DRIVE CHAINS 

Lubricate all drive chains with engine oil weekly. Under 
dusty conditions, remove chains periodically, wash in gasoline, oil 
thoroughly and replace to prolong life. Repeat this procedure be- 
fore long shutdowns or storage periods. Use Motor Oil. 

38. PRESSURE TANK PUMP 

The leather cup washer on the pump plunger should be kept 
soft and pliable with oil. Unscrew the cap under the pump handle to 
gain access to the leather washer. 

831 DRYER LUBRICATION FREQUENCY CHART 

EVERY WO HOURS: 1 , 2, 16 

EVERY FOUR HOURS: 7, 9, 10, 11, 13, 17 

EVERY EIGHT HOURS: 2, 3, 4, 6, 8, 9, 10, 12, 14, 15, 24 

EVERY FIFTY HOURS: 8, 22, 23 

EVERY 100 HOURS: 8 



EVERY 200 HOURS: 2, 12, 14 



IRED: 18, 19, 20, 21 
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1. THRUST ROLLERS 

Two rollers, one alemite fitting on each. Fitting is piped 
out to side of machine opposite engine. Grease every two hours, us- 
ing high temperature grease. 

2 . BLOWER 

Two grease cups, one engine oil reservoir. Fill grease cups 
every 200 hours with high temperature grease, turn cups down tight 
every eight hours. Maintain oil in reservoir up to level of pet cock. 
Drain and refill every 200 hours. Capacity of reservoir is 1-1/2 
pints . 

3. fan v-belt idler 

One alemite fitting on idler pin, reached through slot in 
belt guard. Grease every eight hours. 

4. EXHAUSTER FAN 

Two alemite fittings, one on each anti-friction bearing. 
Grease every eight hours using high temperature grease, with not more 
than one stroke of gun. Excess grease will cause over-heating. 

5. ENGINE AIR CLEANER 

See Engine Section 

6. PLATE FEEDER, ROLLERS AND CONNECTING ROD 

Six alemites , One on each end of the roller shafts and one 
on each end of the connecting rod. Grease every eight hours. 

7. FEEDER CRANK SHAFT 

Four alemite fittings, one on each bearing, one on sprocket 

and one on shifter. Grease every four hours. 

8. ENGINE CRANKCASE 

Engine - Points to lubricate or service 

a. Crankcase 

b. Air Cleaner 

c . Oil Filter 



d . Water Pump 

e. Magneto 



See Engine Section for detailed instructions. 
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Four alemite fittings: one on each of two bearings which are 

located outside the guard; one on shifter and one on clutch hub which 
can be greased by lifting up hinged door in guard. Grease bearings 
every four hours; clutch and shifter every eight hours with not more 
than two strokes. Be careful not to grease clutch and shifter ex- 
cessively, otherwise grease may get on the bands causing slippage. 

10. DRAGLINE SHAFT 

Four alemite fittings: one on each of two bearings which are 

located outside the guard; one on shifter and one on clutch hub which 
can be greased by lifting up hinged door in guard. Grease bearings 
every four hours; clutch and shifter every eight hours with not more 
than two strokes. Be careful not to grease clutch and shifter ex- 
cessively, otherwise grease may get on the bands causing slippage. 

11. INTERMEDIATE JACKSHAFT 

Two alemites,one on each bearing piped out to side opposite 
engine. Grease every four hours. 

12. BEVEL GEAR BOX 

Transmission lubricant capacity three quarts (Check daily) . 
Maintain oil up to level of pipe plug on engine side of box. Drain and 
refill every 200 hours or whenever dirty. 

13 . MAIN JACKSHAFT 

Six alemite fittings. One fitting on each of three bearings, 
all piped out to side of machine opposite engine. One fitting on un- 
iversal, one on shifter and one on sprocket reached from under machine. 
Grease fittings every four hours. 

14. SPEED REDUCER AND CLUTCH 



Grease alemite fitting on housing every eight hours with not 
more than one stroke of gun. This is clutch throughout collar fitting 
so if it is greased excessively, damage to clutch may result. Use 
transmission lubricant in speed reducer, capacity 2-1/2 pints. Check 



level daily removing oil level cap screw in end of housing near bottom, 
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reached from underneath. Clean breather cap daily with gasoline and 
dip in oil. Drain and refill reducer every 200 hours. 

15. FAN AND BL0 T7 ER JACKSHAFT 

Four alemite fittings, one on each of two anti-friction ball 
bearings, one on shifter and one on sprocket. Fitting on bearing at 
pulley end is piped up and out through belt guard. 

Grease bearings once every eight hours with not more than one 
stroke of gun. Excessive grease will cause bearing to overheat, damage 
grease seals. Grease shifter and sprocket every eight hours. 

16. TRUNNION ROLLERS 

Four rollers, one alemite fitting on each of two bearings on 
each roller shaft. Fittings are piped out to side of machine opposite 
engine. Grease every two hours with high temperature grease. Do not 
allow grease or oil to get on rollers or tires or slipping will result 
causing rollers to wear flat spots. 

17. DRUM DRIVE IDLER 

One alemite fitting on idler pin. Grease every four hours. 

18. WHEELS 

The roller bearings in each wheel are packed with water repell- 
ent chassis lubricant. Check and repack yearly or every 5 >000 miles 
with U.S.A. heavy duty wheel bearing grease No. 3. 

19. BRAKES 

The brake cam shafts are lubricated by alemite fittings located 
at each support point. The needle bearing support at the wheel is 
piped down for accessibility. Each slack adjuster is fitted with one 
alemite. Grease all fittings periodically according to usage. Use 
U.S.A. general purpose chassis grease No. 1. 

20 . SPRINGS 

Each spring assembly is fitted with four alemite fittings, one 
at each support point on the spring shackles. Grease as required for 
usage with U.S.A. general purpose chassis grease No. 1. 
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21 . JACKLEGS 

The jacklegs are lubricated with an alemite apiece to fac- 
ilitate turning. Lubricate as needed with U.S.A. general purpose 
chassis grease No. 1. 

22. CONTROL LEVERS 

All control levers should be lubricated at support points. 

These should be oiled periodically, about once a week, to prevent them 
from freezing. Use Motor Oil. 

23. DRIVE CHAINS 

Lubricate all drive chains with engine oil weekly. Under 
dusty conditions, remove chains periodically, wash in gasoline, oil 
thoroughly and replace to prolong life. Repeat this procedure be- 
fore long shutdowns or storage. Use Motor Oil. 

24. CABLE SHEAVES 

The dragline cable sheaves are fitted with one alemite fitting. 
Grease daily to keep them free turning. Use U.S.A. general purpose 
chassis grease No. 1. 

831 ELEVATOR LUBRICATION INSTRUCTIONS 

Frequency 

Grease the following every four hours with high pressure grease. 

1. Elevator Head Shaft 

Two Alemite fittings, one on each bearing. 

2. Elevator Head Shaft Idler 

One Alemite fitting on idler pin. 

3. Elevator Countershaft 

Four Alemite fittings, one on each bearing, one on sprocket, 
and one on shifter. 

4. Elevator Drive Idler 

One alemite fitting on idler pin. 

5. Bucket Line Idler 

Two Alemite fittings; one on each roller. 
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831 Bucket Elevator Lubrication Chart 
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6. Bucket Line Idler 

Two Alemite fittings; one on each roller. 

7. Elevator Foot Shaft 

Two Alemite fittings, one on end of each bearing. 

Grease the following as required. 

8. Cable Sheaves 

Two sheave assemblies are lubricated by Alemite fittings . 

Grease as required to keep sheaves free turning. 

9. Elevator Hand Hoist 

Four Alemites, two on bearing supports and two for lub- 
ricating gear shaft. Lubricate as required to facilitate cranking. 

10. Wheels 

Wheel roller bearings are packed with heavy duty wheel bearing 
grease No. 3- Check and repack yearly or every 5,000 miles. 

Springs 

Three Alemites on each spring assembly at the support points . 

One at forward connection, two at spring shackle connection. Grease 
as needed according to usage. 

Chains 

Lubricate drive chain tv; ice weekly with engine oil. Under dusty 
conditions wash them in gasoline and oil thoroughly at frequent in~ 
tervalss to prolong chain life. This procedure should especially be 
repeated before long shut-downs or storage periods . 
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821 LUBRICATION INSTRUCTION FREQUENCY CHART 

EVERY FOUR HOURS: Items 4, 5, 7 * H, H* 12, 13 , 15, 16* 17* IS* 19 * 20, 22, 

24, 25, and 26 

EVERY EIGHT HOURS: Items 1, 2, 3, 6, 9* 10, 14, 21, 23, 27, and 34 

EVERY FIFTY HOURS: Item 1, 32, 33 

EVERY ONE HUNDRED HOURS: Item 1 

EVERY TWO HUNDRED HOURS : Items 14, 27 

AS REQUIRED: Items 28, 29, 30, 31 

1. Engine - Points to lubricate or service. 

a. Crankcase 

b. Air Cleaner 

c . Oil Filter 

d. Water Pump 

e . Magneto 

See Engine Section for detailed instructions. 

2. Engine Air Cleaner 

(See Engine Section) 

3. Main Jackshaft 

Five Alemite fittings, one on each of the two anti-friction 
roller bearings, two on the double sprocket, and one on the clutch 
shifter. 

Grease bearings every eight hours with not more than two 
strokes of the grease gun. The grease fittings on the bearings are 
protected from dirt by small caps on the top of the bearing housing. 
Excessive greasing will cause over-heating of the bearing and will also 
damage the grease seals. 

Grease the sprocket and shifter every eight hours. Excessive 
grease here may be picked up by the friction band on the clutch and 
cause slipping. 
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4. Cutter Roll Drive Idler 

One Alemite fitting on idler pin. This fitting can be reach- 
ed thru slots in the main drive chain guard. Grease every four hours. 

5. Main Drive Pivot Idler 

One Alemite fitting on idler pin. ^his fitting can be reach- 
ed thru hole near top of main drive chain guard. Grease every four hours. 

6. Smooth Roll Shaft 

Four Alemite fittings. One fitting for each of the two anti- 
friction ball bearings on the shaft; one on each of the two sliding bear- 
ing support brackets. The bearing fitting and the sliding bearing 
bracket fitting on the sprocket end of the shaft are piped out from be- 
hind the chain guard near the large spring. The other two fittings can 
be easily reached from the other side of the machine. 

Grease all bearings every eight hours with not more than two 
strokes of the gun. Excessive grease will cause these bearings to over- 
heat and will also damage the grease seals. Grease the sliding brackets 
every eight hours. 

7. -Plate Feeder Countershaft 

Four Alemite fittings; one on each of the two bearings, one 
on the shifter and one on the sprocket. These chains can all be reach- 
ed from the hopper side of the machine. Grease every four hours. 

8. Conveyor Countershaft Idler 

One Alemite fitting on idler support pin. Grease every four 

hours . 

9. Cutter Roll Shaft 

Two Alemite fittings, one on each anti-friction ball bearing. 

The fitting on the bearing on the sprocket end of the shaft may be 
reached from the side of the chain guard. The other fitting may be 
reached from the hopper side of the machine. 

Grease the ball bearings every eight hours with not more than two 
strokes of the gun. Excessive greasing will cause the bearings to 
overheat and will also damage the grease seals. 
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10. Conveyor Head Shaft 

Two Alemite fittings, one on each bearing. Grease every eight 

hours . 

11. Conveyor Countershaft 

Two Alemite fittings; one on each bearing. The fitting on 
the inner bearing is piped up thru the guard over the main jackshaft 
lever. The other bearing can be reached thru the platform grill work. 
Grease every four hours . 

12. Elevator Countershaft Drive Idler 

One Alemite fitting on bearing bracket. Grease every four 

hours . 

13. EleVator Bevel Gear Drive Shaft 

Two Alemite fittings, one on each bearing. Grease every four 

hours . 

14. Bevel Gear Box 

Transmission lubricant, capacity three quarts. Check oil 
level daily maintaining level so that the gears dip in oil approximat- 
ely 1 M . Drain and refill every 200 hours of operation or whenever the 
oil becomes dirty. 

15. Elevator Bevel Gear Countershaft 

Two Alemite fittings; one on each bearing. Grease every four 

hours . 

16. Drag Line Shaft 

Four Alemite fittings; one on each of two bearings, one on 
the shifter, and one on the clutch hub. These fittings can all be 
reached from underneath the shaft. 

Grease bearings every four hours. Grease shifter and hub 
every four hours with not more than two strokes of the gun. Excess- 
ive grease here may be picked up by the friction bands causing clutch 
slippage . 
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17. Drag Line Shaft 

Four Alemite fittings; one on each of the two bearings, one 
one the shifter, and one on the clutch hub. These fittings can be 
reached from underneath the shaft. Grease bearings every four hours. 

Grease shifter and hub every four hours with not more than two strokes 
of the gun. Excessive grease here may be picked up by the friction 
bands and cause clutch slippage. 

18. Soil Feeder Countershaft 

Four Alemite fittings; one on each of the two bearings, 
one on the shifter, and one on the sprocket. Grease every four 
hours . 

19. Soil Feeder Head Shaft 

Two Alemite fittings; one on each bearing. Grease every 
four hours . 

20. Soil Feeder Foot Shaft 

Two Alemite fittings, one on each bearing. Grease every four hours. 

21. Conveyor Foot Shaft 

Two Alemite fittings, One on each bearing. Grease every 
eight hours . 

22. Final Drive Idler 

One Alemite fitting on idler support shaft. Grease every 
four hours . 

23. Conveyor Roller Carriers 

Four Alemite fittings; two fittings on the end of each of 
two carriers. Grease every eight hours. 

24. Plate Feeder Rollers 



Four Alemite fittings; one on each end of the two roller 
shafts. The fittings on the inside end of the shaft may be reached 
only from underneath the machine. Grease every four hours. 

25. Plate Feeder Connecting Rod 

Two Alemite fittings, one on each end of the rod. Grease 



‘ery four hours. 
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26. Plate Feeder Crankshaft 

Two Alemite fittings, one on each bearing. Grease every four 

hours . 

27. Engine Speed Reducer and Engine Master Clutch 

Grease Alemite on side of the clutch housing once daily, with 
not more than one stroke of the grease gun. This fitting is for the 
clutch throw-out collar; therefore, excessive grease may be picked up 
by the friction disc causing damage to the clutch. 

Check transmission lubricant level in speed reducer daily as 
denoted by level cap screw on end of housing under each chain guard 
near the bottom of the speed reducer housing. Drain and refill every 
200 hours of operation. Clean breather cap on top of housing daily 
with gasoline and dip in oil. 

28. WHEELS 

The roller bearings in each wheel are packed with water re- 
pellent chassis lubricant. Check and repack yearly or every 5*000 miles 
with U.S.A. heavy duty wheel bearing grease No. 3« 

29 . BRAKES 

The brake cam shafts are lubricated by alemite fittings loc- 
ated at each support point. The needle beari/ig support at the wheel 
is piped down for accessibility. Each slack adjuster is fitted with 
one alemite. Grease all fittings periodically according to usage. 

Use U.S.A. general purpose chassis grease No. 1. 

30 . SPRINGS 

Each spring assembly is fitted with four alemite fittings, 
one at each support point on the spring shackles . Grease as required 
for usage with U.S.A. general purpose chassis grease No. 1. 

31. JACKLEGS 

The jacklegs are lubricated with an alemite fitting apiece 
to facilitate turning. Lubricate as needed with U.S.A. general pur- 
pose chassis grease No. 1. 
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32. CONTROL LEVERS 

All control levers should be lubricated at support points. 
These should be oiled periodically, about once a week, to prevent them 
from freezing. Use Motor Oil. 

33. DRIVE CHAINS 

Lubricate all drive chains with engine oil weekly. Under 
dusty conditions, remove chains periodically, wash in gasoline, oil 
thoroughly and replace to prolong life. Repeat this procedure before 
long shutdowns or storage. Use Motor Oil. 

34. CABLE SHEAVES 

The two dragline cable sheave assemblies are fitted with one 
alemite fitting apiece. Grease frequently to keep them free turning. 

Use U.S.A. general purpose chassis grease No. 1. 

OPERATOR’S ADJUSTMENTS 

THE BARBER-GREENE 8" FRICTION TYPE CLUTCH 
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FIGURE 82 

The Barber-Greene 8 M clutch is known as the split band external con- 
tracting type because it consists essentially of two clutch bands that 
are compressed on a drum when the clutch lever is engaged. 

Adjustments on the clutch are made at the adjusting bolts (1) on the 
photograph. To tighten clutch loosen the half nut on this adjusting bolt 
then turn down the inside nut about a quarter or half turn. Turn the 
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clutch half way around and repeat the same procedures on the opposite 
take-up bolt. Important: Be sure to take up an equal amount on both 

bolts . If this is not done the ends of both clutch bands nearest to the 
bolt taken up the most, will drag, resulting in damage to clutch. Try 
the clutch to see if the adjustment is correct] in other words, to give 
the desired pressure when engaged. If necessary to determine if both bolts 
have been taken up equally, proceed as follows: 

Turn clutch over until the clutch band half having no shims at (10) 
and (11) between the spring clip and clutch carriers is accessible. Dis- 
engage clutch. Grasp firmly both clips that hold these springs in pos- 
ition with the fingers. If the clutch band is free on the drum, the 
take-up bolts have been tightened properly. If the band cannot be moved 
the bolts are not evenly adjusted and the clutch will drag. To correct 
proceed as follows: Check the clearance between the spring clip and 

carrier castings (9) at (10) and (11). You will find there is no clear- 
ance at one end and possibly a quarter inch at the other. Therefore, the 
bolt at the end having one-quarter inch clearance must be loosened and the 
opposite take-up bolts tightened until the clutch band has been centered 
having equal clearance at (10) and (11) . Then continue to tighten bolts 
evenly until the clutch is in proper adjustment. When in proper adjust- 
ment, the clutch lever will engage in a distinct snap as the shifter yoke 
throws past center. Should the band become greasy, the clutches may slip 
although they are already sufficiently tight. In such case, wash clutch 
and band with gasoline. A new clutch may require several adjustments until 
friction bands wear in. 

BARBER-GREENE EXTERNAL BAND BRAKE 




FIGURE 83 



This external band brake is a simple form of brake used in conjunction 
with the 8" clutches on the dragline mechanism. It consists of a circular 
band (1) connected at one end to the lever shifter (2) and anchored at the 
other end to a support (3) . The anchor is effected by a bolt (4) riveted 
to the end of the band passing through a hole in the support and held in 
place there by two nuts. This is the adjustment, since to tighten the 
brake all one has to do is to loosen the lock nuts and turn the inner nuts 
down enough to take up so that the brake could be engaged when the lever 
is at the proper position. 
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Note: Brake adjustment should be checked to be sure the B' 1 clutch is 

completely disengaged before the brake sets as follows: 

1. With the clutch engaged, check the brake band to be sure that it 
is free on the drum. 

2. With the brake set, check the clutch bands to see sure they are 
free, as per instructions under 8 M clutch, Page 81. 

3. Both brake and clutch bands should be free when lever is in 
•neutral . 

MASTER CLUTCH 

The master clutch on the engine is a single plate dry type twin disc 
clutch. If this clutch does not pull or if the operating lever jumps out, 
the clutch must be adjusted. 

To adjust the clutch, remove the band hole cover plate on the top of 
the speed reducer and clutch housing which is held in place by two small 
screv/s. Turn the clutch over until the adjusting lock pin 1 can be reached. 
Pull this adjusting pin out and hold it out since it is backed by a spring 
so that the adjusting yoke 2 can be turned to the right or crosswise (If 
the 61utch needs to be tightened) until the clutch lever requires a dis- 
tinct pressure to engage . Release the adjusting pin. Replace the hand hole 




FIGURE 84 

Engine master clutch showing adjusting lock pin and adjusting yoke. 



cover plate. A new clutch requires several adjustments until the friction 
discs are worn in. 

Note: Be very careful when greasing clutch shifter. Alemite fitting 

on side of housing should not grease more than necessary. See Lubrication 
Chart. Excessive grease may be picked up by the friction disc which may 
ruin the clutch. 
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841 MIXER CHAIN ADJUSTMENT 



1. Main Drive Chain (engine to main jackshaft) 

The main drive chain is adjusted by varying the distance between the 
engine and the main jackshaft. This is done by shifting the engine thru the 
use of adjusting bolts on the inner engine sill. 

To adjust the chain to proper tension, first loosen the bolts conn- 
ecting the chain guard to the speed reducer housing. Loosen the two bolts 
in the light bracket supports so that the light brackets will move with the 

engine sill. Loosen the four engine sill hold-down bolts, then take up on 

the adjusting bolts to shift the engine to the desired position. IMPORTANT: 
Turn the adjusting bolts exactly the same amount to maintain sprocket align- 
ment. After the engine has been shifted enough to get correct slack in the 
chain; tighten the adjusting nut and the hold-down bolt. Then tighten the 
engine light bracket connection and the chain guard connection. 

2. Pugmill Pinion Shaft Drive Chain 

Proper adjustment of this drive chain is maintained by a spring loaded 
idler sprocket. While in operation there should be no slack in this chain. 
To tighten the chain loosen the lock nut on the threaded spring take-up 

rod and turn down on the adjusting nut till all slack is removed, then tigh- 

ten the lock nut. Do not put extreme tension in this chain. 

3. Elevator Bevel Gear Shaft to Elevator Drive Shaft 

This chain is adjusted with no slack when installed. If the chain be- 
comes slack it is necessary to shim the conveyor drive shaft away from the 
conveyor bevel gear shaft by inserting shims between the bearing and the 
stop angle. This is done also by removing a half link from the chain. 

4. Conveyor Drive Chain 

This chain is properly adjusted at all times by a weighted type idler 
sprocket. If the chain becomes too slack even with this weighted type 
sprocket, it is necessary to break the chain and remove enough links so the 
weighted idler will give the correct slack adjustment. 

5. Viking Pump Drive Chain 

The Viking Pump drive chain is adjusted by a movable sprocket idler 
running against the slack run of the chain. To remove excessive slack in 
this chain the idler bracket can be moved thru the multiple holes in the 
support and the slotted holes in the bracket. This gives a very wide 
range of adjustment. When adjustment is all taken up, it is necessary to 
remove a link from the chain and start over. 

6. Water Pump Countershaft Drive Chain 

The water pump countershaft drive chain is adjusted by a movable spr- 
ocket idler running against the slack run of the chain, similiar to the 
Viking Pump drive chain. To take up excessive slack move the sprocket idler 
against the slack run of the chain using the multiple holes in the bracket 
support and the slotted holes in the bracket to get a wide range of ad- 
justment. 



7. Water Pump V-Belt 

The water pump V-belt, is kept in proper adjustment by a spring load- 
ed idler. The tension in this V-belt should not be great, only enough to 
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keep the belt from slipping. To take up on the belt, loosen the lock nut 
on the threaded adjusting spring rod, turn down the inside nut until the 
proper tension is reached then tighten the lock nut. 

8. Kinney Pump Drive Chain 

The Kinney pump drive chain is kept in proper adjustment by a mov- 
able sprocket idler running against the slack run of the chain. Multiple 
holes on the mixer frame support and slotted holes in the idler bracket 
allow a wide range of take up, however, when changing to different sizes 
of sprockets under pump and drive sprockets, it may be necessary to remove 
or add links to the chain to get within the proper adjustment. 

831 DRYER CHAIN ADJUSTMENT 

1. Main Jackshaft and Pan and Blower Jackshaft Drive Chains 

The two main drive chains are adjusted together by varying the dis- 
tance between shaft and the engine by shifting the position of the en- 
gine through the use of adjusting bolts which are fastened to the inner en- 
gine sill. 

If both chains cannot be adjusted to proper slack by shifting the en- 
gine, it may be necessary to use an offset link in one of the chains or even 
to shift the position of the fan and blower jackshaft by shimming the bear- 
ings. 



To adjust the chains by moving the engine, loosen the four engine sill 
hold-down bolts, then loosen the adjusting bolt lock nuts and turn the ad- 
justing bolts to shift the engine to get the desired slack. IMPORTANT: - 
Turn the adjusting bolts exactly the same amount to maintain sprocket al- 
ignment. After the engine has been shifted enough to get the correct slack, 
tighten the adjusting nuts on the adjusting bolts and tighten the hold-down 
bolts . 

2. Drum Drive Chain 

Proper adjustment of the drum drive chain is maintained by a spring 
loaded idler sprocket. While in operation there should be no slack in this 
chain. To remove slack from this chain, it is necessary to increase the 
tension on the idler spring by loosening the lock nut on the threaded take- 
up rod, turning down the adjusting nut until the slack is removed, then 
tightening the lock nut. Do not put extreme tension on the chain. 

3- Intermediate Jackshaft To Dragline Shaft Drive Chain 

This chain is adjusted with no slack when installed. If the chain be- 
comes slack, it is necessary to shim the dragline shaft away from the bevel 
gear shaft by inserting shims between the bearings and the stop angles . It 
may be convenient also to remove a half link from the chain. 

4. Dragline Shaft Drive Chain 

The chain between the two dragline shafts is installed with no slack. 
Since it is a very short chain, it will possibly never need adjusting ex- 
cept if one of the shafts position is shifted. In this case it will be nec- 
essary to shim the driven dragline shaft away by inserting shims between 
the bearings and the stop angles or removing a half link from the chain. 

5. Feeder Crankshaft Drive Chain 

The feeder crankshaft drive chain is adjusted with no slack when in- 
' '"lied. If the chain should become slack during operation, it is necess- 

Digitized by G©tBlgJ@ENE COMPANY. 




145 



ary to shim the feeder crankshaft away from the drive shaft by inserting 
shims between the bearings and the stop angles. It may also be necessary 
when doing this to remove a half link from the chain by using an offset 
link. 

6. Exhauster Fan V Belt 

The exhauster fan V belt is kept at proper tension by a spring load- 
ed roller bearing idler. The tension in this V belt should not be great, 
only enough to keep the belt from slipping. To take up on the belt, loosen 
the lock nut on the threaded adjusting spring rod, turn the inside nut don 
down until the proper tension is reached, then tighten the lock nut. 

7. Blower V-Belts 

The three V belts which driv the blower are installed with proper ad- 
justment. If they should become slack during operations so that slipping 
results, it is necessary to loosen the blower hold-down bolts and shift the 
position of the blower until the belts are tight . 



831 ELEVATOR CHAIN ADJUSTMENT 

1. Head Shaft Drive Chain 

The head shaft drive chain is adjusted by a movable sprocket idler run- 
ning against the slack run of the chain. To remove excessive slack from 
this chain, the idler brackets can be moved since there are multiple holes 
in frame support and slotted holes in the bearing bracket. This gives a 
very wide range of adjustment. When the adjustment is taken up, it is then 
necessary to remove a link from the chain and start over. 

2. Elevator Countershaft Drive Chain 

The elevator countershaft drive chain is the powered take off chain 
which drives the elevator from either the Soil Unit or the Dryer. There 
are two links of chain, one for the Soil plant set-up containing 128 
links, and one for the Bituminous Plant set-up containing 164 links. This 
chain is kept at proper slack at all times by a weighted type idler sprock- 
et. This idler sprocket is bolted to the elevator frame for traveling 
so that the sprocket will not swing back and forth. If the chain should 
develop excessive slack during operation so that the weighted idler no 
longer keeps it at the proper tension, it is necessary to break the chain 
and remove a link. 



3. Elevator Bucket Line 

The elevator bucket lines are adjusted for proper slack by moving the 
headhhaft by means of the two threaded adjusting screws which bear against 
the shaft bearing. To make this adjustment, therefore, it is necessary to 
loosen the lock nuts on the adjusting screw, then turn the adjusting screw 
to get the proper tension locking it in place with the nuts. 



821 SOIL PREPARATION UNIT CHAIN ADJUSTMENT 



1 - MAIN DRIVE CHAIN 



The main drive chain is kept at proper adjustment by the main drive 
pivot idler. This idler is mounted on a bracket with slotted holes which 
is fastened to the frame. Multiple holes in this frame support and slotted 
holes in the idler bracket give a wide range of adjustment. 
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2 - CUTTER ROLL DRIVE CHAIN 



Proper adjustment of the cutter roll drive chain is maintained by a 
small idler sprocket bolted to the drive chain guard. Multiple holes in 
this guard allow the idler to be moved through a wide range of adjust- 
ments . 

3.- CONVEYRR COUNTERSHAFT DRIVE CHAIN 

The conveyor countershaft drive chain can be adjusted for proper slack 
by moving a small idler sprocket which is bolted to the main frame. Mul- 
tiple holes provide a wide range of adjustment. 

4 - PLATE FEEDER COUNTERSHAFT DRIVE CHAIN 

The plate feeder countershaft drive chain is installed with no slack. 

If the chain becomes slack after a period of running in, it is necessary to 
shim the countershaft away from the jackshaft by inserting a stop shim be- 
tween the bearings and the stop angles. At the same time it is necessary 
to adjust the plate feeder crankshaft drive chain as it will be affected 
also. 

5 - PLATE FEEDER DRIVE CHAIN 

The plate feeder drive chain is installed with no slack. After a 
period of running-in it should become slack, it will be necessary to shift 
the position of the plate feeder crankshaft by inserting stop shims be- 
tween the bearings and stop angles or by removing a link from the chain. 

6 - SOIL CONVEYOR DRIVE CHAIN 

Soil conveyor drive chain is a very short chain and is installed with 
no slack. If it should become slack after a period of operation, it will 
be necessary to shift the position of the headshaft by shifting the bearing 
stop blocks. 

7 - BEVEL GEAR COUNTERSHAFT DRIVE CHAIN 

Proper adjustment of the bevel gear countershaft chain is maintained 
by an idler sprocket. This idler sprocket is bolted to the frame with a 
series of multiple holes to give a wide range of adjustment. 

8 - ELEVATOR DRIVE CHAIN 

This drive chain is kept in proper adjustment at all times by a weight- 
ed idler sprocket fastened to the frame of the 831 elevator. 

9 - SOIL FEEDER COUNTERSHAFT DRIVE CHAIN 

This chain is installed with no slack, provisions for taking up slack 
being provided by shifting the position of the countershaft. This is done 
by inserting stop shims between the bearings and the stop angles . When 
this adjustment is made it is necessary also to adjust the soil feeder 
drive chain since its position will be affected. 

10 - DRAGLINE SHAFT DRIVE CHAIN 

The chain from the bevel gear countershaft to the dragline shaft is a 
very short chain and installed with no slack. To keep it in proper slack, 
it is necessary to shift the position of the dragline shaft. 
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11 - DRAGLINE SHAFT DRIVE CHAIN 

The drive chain between the two dragline shafts is kept properly ad- 
justed by shifting the position of the shafts. 

12 - SOIL FEEDER DRIVE CHAIN 

The chain from the soil feeder countershaft to the soil feeder head 
shaft is kept in proper adjustment by a small idler sprocket which is bolted 
to a frame upright angle. Slots in the bracket allow the idler to be moved 
for adjustment. 

13 - SOIL FEEDER FLIGHT CHAIN 

To tighten the soil feeder flight chain, increase the distance between 
the head shaft and foot shaft by inserting shims between the bearing base 
and the bearing support of the foot shaft. 
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How To Remove and Replace Bands and Linings 

The clutch bands are removed and replaced by performing the following 
steps: 

Remove both the adjusting bolts 1, Fig. 100. 

Remove all four bolts 2. The slotted nuts on these bolts are held in 
place by cotter pins. 

Remove both spring bands 3. 

Remove the toggle pins 4* which secure the toggle links 5, to the shifter 
collar 6. 

Remove both main clutch levers 7. 

Loosen both set screws 8, and the clutch carrier 9, and slide the clutch 
carrier 9, back on shaft away from the clutch drum and remove band. When 
sliding the carrier back be sure that the clutch bands remain in position on 
the clutch drum as this will simplify their removal. 

CAUTION: Note the position of the bands on the drum so they may be 
replaced in this same position. Do not remove the shims found on one clutch 
band . 



Pry the old lining from the clutch band half and remove the brass rivets 
with a chisel. Install new lining. This is done by placing the lining in 
place on the clutch band half so that the holes in the lining and shell are 
aligned. Secure with brass rivets provided, making sure the rivet heads are 
imbedded in the lining so that rivet heads will not drag on the clutch drum. 

Place the relined bands into original positions on the drum and slide 
the carrier back in place. Turn down set screws on carrier hubs 9, and wire. 

Insert the main clutch levers 7, through the holes in carrier 9. 
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Insert the four bolts 2, in place and start slotted nuts on bolts. 

Insert the take-up bolts 1, and start nut on bolt. 

Secure toggle link 5, to shifter collar 6, with toggle pin 4. 

Engage clutch. 

With clutch engaged, turn down the same amount the nuts on both adjust- 
ing bolts 1, so they will be snug. 

With clutch engaged, turn down the same amount the slotted nuts on the 
remaining four bolts 2, until the bolts are tight enough so they cannot be 
moved with the fingers. Before inserting cotter pins, through nuts and 
bolts, disengage and engage the clutch several times and check bolts to 
make certain the bolts are tight when clutch is again engaged. It is very 
important that these bolts are evenly tightened to maintain proper surface 
contact with clutch band and drum when clutch is engaged. 

See "How To Adjust Clutch" in Operators Section for the final clutch 
adjustment. 



Barber-Greene External Band Brake for 8" Clutch 

This external band brake is a simple form of brake used in conjunction 
with the 8" clutch. It consists of a circular band 1, Fig. 101 connected 
at one end to the shifter lever 2, and anchored at the other end to a 
support 3. The anchor is effected by a bolt, 4, which is riveted to the end 
of the band, passing through a hole in the support and held in place there 
by two nuts. 

Brake is adjusted by means of bolt 4. See Operators Section for in- 
structions. 




FIGURE 101 
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841 Power Transmission Chart 

Shafting Identification and Speeds 



Engine 

1 - Reducer Take-off 
? - Main Jackshaft 
5 - Pugmill Pinion Shaft 

4 - Pugmill Shaft (Engine Side) 

5 - Pugmill Shaft (Opposite Engine Side) 

6 - Bevel Gear Countershaft 

7 - Conveyor Drive Shaft 

8 - Fixed Conveyor Head Shaft 

9 - Fixed Conveyor Foot Shaft 

10 - Telescoping Conveyor Head Shaft 

11 - Telescoping Conveyor Foot Shaft 
IP - Viking Pump Shaft 

15 - Water Pump Countershaft 

14 - Water Pump Shaft 

15 - Kinney Pump Shaft 



R.P.M. 

1400.0 
357.1 
205.6 

137.0 
52.0 
52.0 

205.6 

205.6 

102.8 

102.8 

102.8 

102.8 

397.0 

605.0 

1470.0 

varies with sprocket sizes 



Fixed Conveyor Belt Speed 
Telescoping Conveyor Belt Speed 



215 F.P.M. 
215 F.P.M. 



Drive Chain and Belt Identification 



16 . 

18 

19 

20 
21 
22 
23 



Main Jackshaft Drive Chain 
Pugmill Pinion Shaft Drive Chain 
Conveyor Countershaft Drive Chain 
Conveyor Drive Chain 
Viking Pump Drive Chain 
Water Pump Countershaft Drive Chain 
Water Pump Drive "V" Belt 
Kinney Pump Drive Chain 



Drive Chain and Belt Adjustment 

1. Main Jackshaft Drive Chain (No. 16, Fig. 102) 



The main drive chain 16, is adjusted by varying the distance between the 
engine and the main jackshaft. This is done by shifting the engine thru the 
use of adjusting bolts on the inner engine sill. 



2. Pugmill Pinion Shaft Drive Chain (No. 17, Fig. 102) 

Proper adjustment of this drive chain is maintained by a spring loaded 
idler sprocket. While in operation there should be no appreciable slack in 
this chain. 



3. Elevator Bevel Gear Shaft Drive Chain (No. 18, Fig. 102) 

This chain is adjusted with no slack when installed. If the chain 
becomes slack it is necessary to shim the conveyor drive shaft away from the 
conveyor bevel gear shaft. 



4. Conveyor Drive Chain yNo* 19, Fig. 102) 

This chain is properly adjusted at all times by a weighted type idler 
sprocket . 



5 . Viking Pump Drive Chain \^o. 20, Fig. 102) 

The Viking Pump drive chain is adjusted by a movable sprocket idler 
running against the slack run of the chain. 



6. Water Pump Countershaft Drive Chain (No. 21, Fig. 102) 



The water pump 
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7. Water Pump V-Belt (No. 22, Fig. 102) 

The water pump V-belt is kept in proper adjustment by a spring loaded 
idler. 



8. Kinney Pump Drive Chain (No. 23, Fig. 102) 

The Kinney pump drive chain is kept in proper adjustment by a movable 
sprocket idler running against the slack run of the chain. 



POWER UNIT 



How To Remove * 

The engine and speed reducer are bolted rigidly to two engine sill 
angles. These sill angles in turn are bolted to the mixer frame by four 
hold-down bolts. The engine should always be left bolted to the sill angles 
unless it is absolutely necessary to remove. 




FIGURE 103 



To remove the engine from the mixer, first remove the drive chain 
guard 1, Fig. 103 which is bolted to the engine speed reducer housing, a 
vertical frame angle and to another small guard in the interior of the 
machine. Break the engine drive chain then remove the bolts 2, which hold 
light and reflector bracket to the outer engine sill. Disconnect the 
throttle control 3, by removing the small cotter pin through the extension 
at the engine panel and disconnect the master clutch control lever by re- 
moving the cotter and pin 4, from the yoke on the long lever at the point 
where the lever connects to the shifter near the clutch housing. 

Remove the four engine hold-down bolts 5, and the engine take-up ad- 
justing bolts 6, which are fastened to the inner engine sill angle. This 
allows the engine to be lifted up and off from the machine. ‘Phrits* ean be 
easily done by passing chains under the engine to form a sort of a sling 
and then using a chain hoist to lift engine off. 
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To replace engine, reverse procedure making sure that engine sprocket 
and sprocket on the main jackshaft are lined up before tightening engine 
hold-down bolts and adjusting bolts. 
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MAIN JACKSHAFT 



FIGURE 104 



# 



How To Remove (No. 2 , Fig. 102) 

The main jackshaft must be removed to replace any of the bearings, 
clutches, gears or sprockets. It can be removed most easily by lifting out 
through the side of the frame just above the hoist platform in front of the 
engine speed reducer. Since it is a heavy shaft, it is advisable to support 
this shaft from above when removing, preferably with a chain hoist. 

To remove the main jackshaft) first remove the drive chain guard 1, 

Fig. 103 which, is bolted to the speed reducer housing, a vertical frame 
angle, and to a small guard on the frame of the machine 2, being held there 
by two bolts. Then disconnect and remove the engine drive chain; disconnect 
and remove the Viking pump drive chain 3, Fig. 104. Working from under- 
neath the machine, remove the two clutch shifter linkages 4, and 5 so that 
shaft will be free when it is lifted up. Disconnect the water pump counter- 
shaft drive chain 6, Fig. 104A and at the end of the shaft remove the pug- 
mill pinion drive chain 7; then remove the bearing hold-down bolts. 
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To free the bevel gears, first remove the small piece of the gear box 
housing which bolts over the jackshaft. Then when the jackshaft is loose, 
and the shims have been removed, shaft can be moved sideways enough to dis- 
engage the bevel gears so that the shaft can be lifted up enough to clear 
the top of the gear case. 

Since the jackshaft is now free, connect it to the chain hoist above 
and swing the pugmill end of the jackshaft over and then pull the engine 
drive end out through the side of the frame to remove the jackshaft all the 
way . 



To replace jackshaft, reverse procedure making sure that all sprockets 
line up before tightening hold-down, bolts and adjusting shim bolts. It may 
be necessary to change the alignment of some of the other smaller shafts 
since the position of the main jackshaft is determined by the beveled gear 
which must be properly meshed with the bevel gear on the conveyor bevel gear 
drive shaft. 

How To Strip Shaft 

The main jackshaft must be removed to replace any items except the 
friction clutch bands or the pugmill pinion drive sprocket 12, Fig. 105. 

Therefore, when the shaft is removed, to disassemble remove the keyed 
drive sprocket 12, remove the washers 13, remove the Dodge-Timken roller 
bearing 11, slide off the water pump countershaft sprocket 6, loosen the 
wired set screws in the clutch 9, slide off the complete clutch assembly, . 
loosen the shifter set collar 10, and slide it off. 

Then working from the bevel gear end remove the bevel gear 2, which is 
set screwed and keyed to the shaft. Remove the Dodge-Timken roller bearings 
4, slide off the double sprocket 5 and 6, loosen the two wired set screws on 
the clutch 9, and slide off the clutch assembly. Finally remove the clutch set 
collar 10, which is set screwed on the shaft. 

In reassembling the shaft, make sure that the set screws fit in the 
spots provided on the shaft. Tighten all set screws firmly and wire those 
which are provided with a drilled head to keep set screws tight. 

For details of friction clutch, see under 8 1 ’ Clutch in index. 

PUGMILL PINION SHAFT 
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How To Remove (No. 3, Fig. 102) 

The pugmill pinion shaft is driven by a chain 1, Fig. 106 from the 
main jackshaft and drives the pugmill gear by a pinion which is enclosed in 
an oil tight gear case 2. To remove this shaft, first remove the chain 1, 
from the main jackshaft, the Kinney pump chain 3, and then remove the guard 
and shifter linkage 4, on the friction clutch which drives the Kinney 
metering pump. 

Then drain the pugmill gear case 2. Remove the side and ends of the 
pugmill gear case and then remove the bottom so that finally only the back 
metal plate and felt seal of the gear case remains behind the pugmill gears. 
Remove the grease piping from the bearings then remove the bearing hold-down 
bolts and the stop shim bolts and stop angles. The shaft assembly is now 
free and can be pulled out towards the operators platform so that the pinion 
will be free from underneath the pugmill gear. Then by using a small hoist, 
the shaft can be lifted up and off the machine for repair. 

To replace pugmill pinion shaft, first place shaft alongside position 
and then slide in under pugmill gears into position. Line up gears carefully 
and replace bearing hold-down bolts and stop bolt shims. Replace pugmill 
drive chain and Kinney pump chain. Reassemble the pugmill gear box and re- 
place the bearing, grease piping and guard over the friction clutch and the 
linkage . 



How To Strip Shaft 

To replace the friction clutch 17, Fig. 107 shifter, Kinney drive 
sprocket 14, or the bearing 19, at that end of the shaft, it is not neces- 
sary to remove the shaft for replacement. However, to replace the drive 
sprocket 13, or the pinion gear 7, and bearing 2, it is necessary to remove 
the shaft in order to replace. In stripping the shaft remove the set collar 
12, and loosen the wired set screws on the clutch carrier 17, then slide the 
complete clutch carrier and shifter assembly 17, off the end of the shaft, 
then remove the Kinney pump sprocket 14, remove the ball and socket bearing 
19, remove the large drive sprocket 13, which is set screwed and keyed to the 
shaft, remove the set collar 12, and shifter yoke 11, the pinion set collar 8, 
remove the pinion 7, the metal gear box connection 6, and the felt seal and 
finally the other ball and socket bearing 2. 

In reassembling these units on the shaft make sure that all set screws 
line up with spots provided on the shaft. For details of the friction clutch, 
see 8" Clutch in index. 



CONVEYOR BEVEL GEAR COUNTERSHAFT jJo. 6, Fig. 102) 



How To Remove 

The conveyor bevel gear countershaft is driven by a bevel gear on the 
end of the main jackshaft and drives the conveyor drive shaft through chain 
and sprockets. To remove the shaft, first break and remove the conveyor 
drive shaft chain. Then from underneath the machine disconnect the clutch 
shifter linkage so that the shaft, when lifted up, will be free. 

Drain the bevel gear case and then remove the shaft covers which bolt 
to the inside of the gear case. Remove the bearing hold-down bolts and re- 
move the shims and stop shims. 

Now that the shaft is free, shift it back to free bevel gears, then lift 
up and out through frame in front of the engine drive. 

To replace shaft reverse procedure making sure that the bevel gears are 
in proper mesh before tightening the bearings or trying to align the 
sprockets. Then tighten bearings, line up sprockets, replace chain and 
replace shifter linkage. 



How To Strip Shaft 



Because of the necessity of keeping bevel gears in proper mesh, replace- 
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will simplify the job. Therefore, after removal the shaft may be stripped 
by removing set collar 2, Fig. 108, sliding off the shifter 3, removing the set 
collar 5, and key, sliding off the sprocket 7, removing the ball and socket 
bearing 8, and the brass thrust washer 13, and removing the keyed and set 
screwed bevel gear 14, and finally the other ball and socket bearing 8. 



When reassembling this shaft, make sure that all set screws fit in the 
spots on the shaft, then replace the shaft on the machine. 



CONVEYOR DRIVE SHAFT (No. 7, Fig. 102) 



How To Remove 

The conveyor drive shaft is chain driven from the conveyor bevel gear 
shaft and drives the two drive pulleys on the chief sections of the conveyor. 
To remove the shaft, first break and remove the two drive chains. Then by 
removing the bearing bolts the shaft is free to drop out. 

To replace, reverse procedure making sure sprockets are aligned before 
replacihg bearing bolts. 



How To Strip Shaft 

To replace any part on the shaft, it is probably most easy to remove the 
shaft for replacing, therefore, after the shaft has been removed, strip it 
down by removing the sprocket 6, Fig. 109, which is set screwed and keyed to 
the shaft, removing the bearings 2, then the set collar 7, which is keyed 
and set screwed to the shaft and the other sprocket 6, which is also set 
screwed and keyed to the shaft. 

2 • 2 




In replacing and reassembling, make sure that the set screws fit in the 
spots provided on the shaft. 



KINNEY PUMP (Ho . 15, Fig. 102) 



How To Remove 
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To remove the Kinney pump, first be sure all asphalt has been drained 
from the pipes, then disconnect the pipe leading from the pump to the pugraill 
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at the union and remove the pipe sections up to the pump. Likewise remove 
the pipe sections from the pump to the tank. Break the pump drive chain or 
loosen the idler so that the chain may be taken off the sprocket. Remove the 
outboard bearing hold-down bolts and remove the four pump hold-down bolts. 

The pump is now free and can be lifted out from the machine. 

To replace the pump, reverse the procedure making sure to line up the 
pump sprocket with the driver sprocket on the pugmill pinion shaft and align 
the outboard bearings properly. 



VIKING PUMP Wo. 12, Fig. 102) 



How To Remove 



To remove Viking pump, disconnect the pipe supply line from mixer tank 
and remove the sections of pipe up to pump. Then disconnect the discharge 
pipe line and remove the sections of pipe down to the pump. Break the 
drive chain, remove the outboard bearing hold-down bolts. Remove the four 
pump hold-down bolts. The pump is now free of the machine and can be 
removed. To replace, reverse procedure making sure to line up pump sprocket 
with sprocket on main jackshaft before tightening hold-bolts. The pump 
sprocket 2, is fastened to a keyed hub 3, by a breaker bolt 4, which protects 
the pump from overloads. 



CENTRIFUGAL WATER PUMP W o. 14, Fig. 102) 



How To Remove 

The centrifugal water pump is V belt driven. Therefore, to remove it, 
first release the spring idler roller so that the belt may be taken off. 

Then remove the guard over this belt which is bolted to the frame and then 
remove the belt from the pulley. Remove the four hold-down bolts which hold 
the pump solid to the bracket support. Remove the piping, both suction and 
discharge from the pump which now allows the pump to be removed for replace- 
ment . 



To replace the pump, reverse the procedure, bolting the pump securely 
to foundation and making sure that the pulleys line up before replacing the 
pipiiig and the belt and guard. 



WATER PUMP COUNTERSHAFT (Wo. IS, Fig. 102) 



How To Remove 

The water pump countershaft is chain driven from the main jackshaft 
being controlled there by a friction clutch. It drives the water pump with a 
V belt. To remove this shaft for replacement, release the slack in the chain 
by removing the idler and then break the chain and remove. Remove the guard 
over the pulley which is bolted to the frame, then slacking up on the roller 
idler, remove this V belt. Bearing hold-down bolts can then be removed which 
will allow the shaft to be pulled out from below the machine for replacement. 

To replace, reverse the procedure making sure sprockets line up before 
bolting down bearing hold-down bolts. Replace the chain in the correct ad- 
justment for slack and replace guard. 



How To Strip Shaft 

The water pump countershaft is a simple assembly consisting of two 
Fafnir Lak type ball bearings 5, Fig. 110, and a sprocket 14, which is keyed 
and set screwed to the shaft and a pulley 2, which is also keyed and set 
screwed to the shaft. It is necessary to remove the shaft for replacement 
of these parts. 
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STORAGE TANK 



How To Remove 

% 

To remove the storage tank from the machine disconnect the tank pipe 
outlet 1, Fig. Ill, at the bottom, remove the supply piping 2, at the top of 
the tank and the return from the asphalt metering line on the inside. Dis- 
connect the clearance lamp 3, on the forward end of the tank. Remove the 
Tour hold-down bolts 4, which hold the tank to the channel support. Remove 
the burner support which is bolted to the end of the tank. The tank is now 
free to be removed by lifting off with a hoist. To replace, reverse pro- 
cedure 
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FORWARD BEARINGS AND GEARS ON PUGMILL SHAFTS 



How To Remove 
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To remove pugmill gears and forward paddle shaft bearings, it is neces- 
sary to dismantle the pugmill gear case. 
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FIGURE IU 

To replace, or to interchange the curved liner plates ?, Fig. lie, to 
get additional wear, proceed as follows: 

Disconnect the discharge gate cables 5, Fig. 114, and remove the dis- 
charge gate. Scrape accumulated material away from liner plate to expose 
hold-down bolts. 

Remove bolts from liner plate to replace or interchange. There are 
eight plow bolts in each plate, five along the outer edge which can be 
reached from either side of the machine and three which extend thru the 
inverted V section at the bottom of the pugmill and which can be reached 
from underneath. With bolts removed pry liner plate away from pugmill shell 
and pull the plate out from the discharge end of the pugmill. 

When replacing plate, be sure that the liner plate hold-down bolts are 
fitted into the holes properly so that when the nuts are pulled down, the 
plow bolt heads will be flush with surface of the liner plates. 



CHANGING END LINER PLATES 

The end liner plates at the charging end of the pugmill do not require 
replacing as often as the curved liner sections. They should be checked 
periodically however, and replaced immediately when worn thru. The plates 
are made up in three sections; one extending above the center line of the 
paddle shaft completely across the pugmill, and two extending below the 
center ‘line of the paddle shaft, one under each shaft. The plates are 
secured to the end of the pugmill by flat head plow bolts which extend thru 
the pugmill. These plates are usually replaced when the inner seals on the 
shaft need replacing or when the shaft is stripped. However, they can be 
replaced when shafts are assembled. To do so proceed as follows: 

Unscrew the two adjusting seal ring screws 6 ? on each of the end paddles, 
this will allow the ring seals 4, to be moved back in order to get the plates 
out. 



Remove the eight plow bolts from the upper liner section, pry upward 
on the section until the semi-circular section on the outer seal ring clears 
inner seal ring, then it can be removed. 

Remove the 6 plow bolts from the two lower liner sections, pry the end 
of one section out so that it clears where it was flush l gainst the other 
section. When cleared it can be rotated around the shaft so that it can be 
pulled out from the top. Remove the other section in the same manner. 



Install the lower liner section first by fitting the groove in the 
semi-circular part of the section over the inner seal ring and rotate the 
section downward into place in the opposite direction of rotation of the 
paddle shaft. Install the upper section and take up on the seal ring adjust- 
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REPLACING PADDLE TIPS 

Paddle tips are subject to high abrasive wear and should be checked 
daily for this reason. The paddle tip 10, Fig. 115, is secured to the end 
of the paddle arm by one flat head plow bolt 13. Should the outer edge of 
the paddle tip show considerable wear and the face of the tip is worn only ■ 
slightly, the tip can be removed and turned end for end to obtain more 
service. When the paddle tip becomes badly worn, replace with a new one 
rather than expose the pc.ddle arm to the abrasive action of the mix which 
is a much more difficult item to replace comparatively speaking. 



CHANGING PUGH I LL PADDLE ARMS 

To replace worn pugmill paddle- arm and to change the paddle setting of 
the pugmill, it is necessary to strip the shaft starting at the discharge 
end and working back towards the spray bar end until the desired paddle is 
reached . 

To strip the shaft, it is first necessary to remove the entire dis- 
charge gate assembly. 

It is then necessary to remove the end bearing 3, from the paddle shaft. 
Before doing so, support the weight of the shaft by placing a small block 
underneath one of the paddle arms which is in a vertical position. 

Loosen the set screws in the outer bearing collar seals 2, on these two 
shafts and slide these seals off. 



Remove both of the ball and socket bearing assemblies 3, by removing 
the four hold-down bolts which secure the bearing bases 6, to the support. 

BUTE: Be sure to keep a check on the number and position of the shims 

under each bearing base and at the side so that they can be put back exactly 
as they were in order not to disturb the alignment of the pugmill gears 24, 
at the drive end of the shaft. 

Remove the set screws from the inner bearing collar seals 2 , and slide 
them off the shaft. If the same paddles are to be replaced as in the case 
of changing the paddle setting, an easy method of removing the arm is pos- 
sible if two lengths of 2" pipe about 4 f long are available. Then by slip- 
ping the pipes over the rounded end of the paddle shaft, and supporting them 
at the other end, the paddles can simply be slid off the square paddle shaft 
onto this round piece of pipe and then replaced without having to lift them 
up and doWn from the machine. To continue with the stripping of the shaft 
after the bearings and s'eals have been removed, remove the spacer washers 
7 & 8, from the last paddle shaft, then proceed to remove the paddle arms 
9 & 11, and spacers IP, from the shafts noting that each paddle arm must 
be in a horizontal position before it can be slid off the shaft. This will 
require rotating the paddle shaft as each paddle is removed. 

If only the paddle setting is to be changed, simply remove the paddles 
up to the point where the change of setting is to begin. If the shaft is 
to be stripped, remove all the paddle arms and spacers up to the pugmill 
seal 18, which is the last part on the shaft which can be removed from this 
end. There are three parts 16, 17, 18, to this seal but only two parts 16, 
18, can be removed from this end. 

To replace paddles, reverse procedure using the diagram of the paddle 
setting as a guide. The first paddle 14, 15, at the spray bar end, is a 
special paddle with an adjusting bolt which bears against the seal. Replace 
the paddle and bases on the shaft, checking the timing of the paddle arms as 
they are put on the shaft. 

When all the paddies have been slid back into position and the washers 
7, are put in place, the face of the last washer with a square bore should 
be flush with the square end of the paddle shaft. Then replace the bearing 
collar seals and the bearings in the order they were removed. Replace the 
shims -under the bearings in the exact position as before. 

Replace the discharge control gate to complete operation. 
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BOTE: The last paddle on each shaft is known as a retard paddle. This 

is because the paddle tip is at right angles to the other paddle tips on the 
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To obtain this retarding setting, it is necessary to use a paddle from 
the other shaft for if a paddle on the same shaft were turned, the tip would 
be at right angles but the paddle arm would be in front of the tip instead 
of behind. Therefore, to retard a paddle it is necessary to interchange a 
paddle from each shaft. These retard paddles should always be set at 90° to 
the paddles adjacent to them. 



PUGMILL ASSEMBLY 




FIGURE 116 

How To Remove 

To remove the pugmill from the machine, first remove the conveyors 5 & 
6, Fig. 116. Then disconnect the water 7, and asphalt piping 8, at the spray 
bars. Remove the cut-off gate lever extension bracket 9, which is bolted 
with four bolts to the operator^ platform. 

Drain the gear case 4, and remove the side which is bolted with seven 
bolts, the two ends which are bolted with six bolts and the bottom held on 
each side by four bolts. Loosen the pugmill pinion shaft bearing 10, and 
shift this shaft out slightly. Then remove the pugmill hold-down bolts 
which consist of six bolts 1, at the rear or discharge end of the machine, 
four underneath the middle of the pugmill 2, and four underneath the spray 
chamber of the pugmill 3. Then by attaching a chain around the pugmill, it 
can be lifted off with a hoist. To reassemble, reverse procedure. 



PUGMILL DISCHARGE GATE 



How To Remove 

The pugmill discharge gate can be removed in assembled form from the 
rear of the pugmill. The gate assembly is fastened to the rear of the pug- 
mill by eight machine bolts which hold the chute around the sides and bottom 
and four machine bolts which hold the top to the cross angle. 

By removing these bolts, therefore, and at the same time removing the 
cable clamp connections to the pugmill discharge gate hoist, the assembly 
can be removed from the machine. 



Disassembling The Discharge Gate 

To dismantle the pugmill discharge gate, remove the chute cut-off gate 
rod linkages 1, Fig. 117. Then remove the pins and cotters 2, so that the 
cut-off can be removed from the chute end gate. Remove the bearing bracket 
4, from the shaft by the lever arm. Remove the bolt 5, which connects the 
lever 10, to the quadrant 6. Remove the quadrant 6, which is keyed and set 

Remove the shifter lever arm 7, wh-^pjh. keyed 
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FIGURE 117 



On each side at the bottom of the chute remove the two bearing brackets 
8, which hold the end gate shaft in position, being held there by four bolts 
apiece . 



PUGMILL DISCHARGE GATE HOIST 



How To Remove 

The pugmill discharge gate hoist is supported by bearing brackets which 
bolt through the rear of the pugmill. By removing the three bolts from 
each of these brackets and disconnecting the cables from the discharge gate, 
the hoist can be lifted from the machine. 



Disassembling The Gate Hoist 

Remove the gate hoist from machine, then loosen the Allen safety set 
screws on the hand wheel 9, and slide off shaft. Loosen the set screws in 
the ratchet 11, and slide it off shaft. Remove the bearing bracket, loosen 
the set screws in the two small cable drums 12, slide them off, remove the 
other bearing bracket. To reassemble, reverse procedure. 



TRANSFER CONVEYORS 



Telescoping Conveyor Assembly 

The Telescoping Conveyor 1, Fig. 118, slides up and down over the fixed 
conveyor 2, section on support rollers 3, which roll on the conveyor frame 
channels 4. 

To remove the telescoping conveyor from the machine, lower the tele- 
scoping conveyor to the ground using the hand hoist 5, then disconnect the 
hand hoist cables and slide the conveyor completely off the front end. 



It is not necessary to remove the conveyor for replacement of the foot 
or headshaft or any of the telescoping conveyor carriers or the return 
idlers; also the belt can be replaced without removing the frame from the 
machine. 
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FIGURE 118 



To replace any part on the shaft, remove from the machine, then remove 
sprocket 8, Fig. 119, which is keyed and set screwed to the shaft, slide off 
the two 2, 7 bearings, remove the set collars 5, loosen the pulley hub set 
screws, remove the bolts which hold the pulley 4, to the pulley hubs 6. 

In reassembling shaft, do not tighten the bolts which connect the hubs 
to the pulley until the hubs have been tightened on the shaft. 

To remove telescoping conveyor footshaft, remove bearing hold-down bolts, 
slack off on the belt so that the pulley can then be pulled out from the side. 

To disassemble the footshaft, remove the bearings 1, Fig. 1°0, the inner 
set collars 5, loosen the set screws which hold the pulley hubs 6, to the 
shaft, remove the bolts which hold the pulley hubs 6, to the pulley 8. 

In reassembling shaft, do not tighten the bolts which hold thfe pulley 
hub to the pulleys until the pulley hubs have been tightened on the shaft. 

To remove the return idlers, lower the conveyors so that the idlers may reach 
from the ground. Then remove the bolts which hold the bearings to the sup- 
port angles. 



The troughing carriers are fastened to the frame by one bolt at either 
end of the support frame. When re-mounting, be sure to align the carriers 
in order to keep the belt running true. 
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To replace the belt, slack up on the adjusting screws at the headshaft, 
remove the two pins from the alligator lacing, and remove the belt. When 
replacing with new belt, be sure to get the side with the trade mark up, 
since this side has a thicker rubber cover than the other and is known as 
the "carrying side”. 

TRANSFER CONVEYOR 

Fixed Conveyor Assembly 

To remove the fixed conveyor section 2, Fig. 118, first remove the 
telescoping conveyor section 1, from the machine. Remove the drive chain ' 
guard 6, which is bolted to the side of the mixer frame by three bolts. 

Remove the small guard 7, over the top of -the hand hoist which is bolted to 
the frame with four bolts, above the pugmill pinion shaft remove the small 
bracket 8, which supports some of the asphalt piping. Underneath the frame 
at that point remove the guard 9, which extends over the pugmill pinion shaft 
and is bolted to the under side of the frame. Then remove the two bolts 
which hold the fixed conveyor frame 10, to the front end of the mixer. Re- 
move the two bolts which hold the frame to a stiffener 11, approximately at 
the middle of the frame; remove the two bolts 12, which hold the conveyor end 
to the pugmill. The conveyor is now free of the machine and can be lifted off 
with a crane or hoist. 

To replace, reverse procedure. 

It is not necessary to remove the fixed conveyor section to replace the 
pulleys or carriers or belt. 

To remove the foot pulley, slack up on the adjusting screws and discon- 
nect the belt by removing the pins from the alligator type lacing. Remove 
the drive chain guard 6, and the adjusting screw stop blocks. Then remove 
the adjusting screws from the bearings so that the pulley shaft can be 
removed from the machine. 

To strip this shaft, remove the sprocket 8, Fig. 119, which is keyed 
and set screwed to the shaft, remove the bearings P & 7, on both ends, remove 
the inner set collars 3, loosen the set screws which hold the pulley hubs 6, 
to the shaft, remove the bolts which hold the hubs 6, to the pulley 4. To 
reassemble, reverse procedure, first tightening the pulley hubs on the shaft 
before tightening the pulley to the hubs. 

To remove the headshaft, slack up on the belt, then remove the four 
bearing hold-down bolts and pull the headshaft off from the side. 

To strip the shaft, slide off the bearings 2, Fig. 121, remove the inner 
set collars 3, loosen the pulley hub set screws, remove the pulley 5, from the 
hubs 4. To reassemble, reverse procedure first tightening the pulley hub to 
the shaft before tightening the pulley to the hub. The carriers and return 
rollers are replaced as described in the Telescoping Conveyor Section. 
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Shafting Identification & Speeds 
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Drive Chain Identification 
[4*] - Head Shaft Drive Chain 



Head Shaft Drive Chain (No. M, Fig. 122) 

The head shaft drive chain is adjusted by a bolted sprocket idler run- 
ning against the slack run of the chain. 



Elevator Bucket Line 

The twin elevator bucket lines are adjusted for proper slack by moving 
the headshaft by means of the two threaded adjusting screws which bear 
against the shaft bearings. 



The two chains are of the offset type of steel bushed roller chain with 



special^^mpket attachment links every fifth link. 
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ELEVATOR HEADSHAFT (No. 1, Fig. 122) 



How To Remove 

To remove the elevator headshaft 1, Fig. 123, first turn the bucket 
line around until one of the cotter pin connecting links is at the head- 
shaft; then remove this cotter pin link to break the bucket lines. 

Slack up on the elevator headshaft drive chain 2, and remove this chain. 

Remove the threaded adjusting screws 3, from the bearing, then slide the 
complete. shaft forward and lift off the machine. 




FIGURE 123 

To replace elevator headshaft, reverse procedure making sure that the 
drive sprockets line up and that the bucket lines have the proper slack. 



How To Strip Shaft 

To replace any part on the elevator headshaft, first remove the head- 
shaft. Then remove the drive sprocket 1, Fig. 124, which is set screwed and 
keyed to the shaft. Remove the* two bearings 2, which are free on the shaft; 
remove the set collar 3, remove the bucket line sprockets 4, which are 
keyed and set screwed to the shaft. 



To reassemble shaft, reverse procedure making sure that set screws 
fit in spots provided on the shaft. 
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ELEVATOR FOOTSHAFT ^ o . 3, Fig. 122) 



How To Remove 

To remove the elevator footshaft on the machine, first turn the bucket 
lines around until the cotter pin connecting links are on the foot sprocket. 
Remove the cotter pin and break the bucket lines. Remove the elevator boot 
divider plate 4, Fig. 123, which is bolted to the boot casing. 

Remove the bearing hold-down bolts so that the shaft can be lifted off 
the machine. 

To replace shaft, reverse procedure. 



How To Strip Shaft 

The bearings may be replaced without removing the shaft from the 
machine. However, to replace sprocket it is necessary to remove shaft. 




To remove bearing base 3 & 4, Fig. 125, from bearing, remove counter- 
sunk bolt which holds the two parts of the bearing base together, then slide 
bearing 2, off shaft and remove set collar 5, remove sprocket 6, which is 
keyed and set screwed to the shaft. Repeat procedure for other half of the 
shaft. 

To reassemble footshaft, reverse procedure making sure set screws fit 
in spots provided on shaft and that bearings are bolted onto frame in proper 
alignment . 



ELEVATOR COUNTERSHAFT 2, Fig. 122) 



How To Remove 

To remove elevator countershaft, first remove the drive chain. Remove 
the two bolts v/hich hold the shifter levers together so that one-half may 
be removed from the shifter yoke on the shaft. Remove the bearing hold-down 
bolts so that the shaft can be then removed from the machine. 

To replace shaft, reverse procedure lining up sprockets before bolting 
down hold-down bolts. 
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How To Strip Shaft 

The sprockets and bearings may be replaced without removing shaft. To 
strip shaft, remove clutch shifter set collar 12, Fig. 126, slide off 
shifter 11, remove sprocket set collar 8, remove key, slide off sprocket 7, 
remove ball and socket bearing 2. At other end of shaft remove the sprocket 
1, which is keyed and set screwed to the shaft, remove the ball and socket 
bearing 2. 

In reassembling shaft, make sure that set screws fit in spots provided 
in shaft and make sure that jaw shifter engages properly. 



BUCKET LINE IDLERS 



How To Remove 

The two bucket line idler assemblies are identical. To remove, unscrew 
nuts from the two U bolts 4, Fig. 127, which clamp the shaft to the support 
bracket. The idler shaft can then be removed from the machine. 

To replace idlers, reverse procedure making sure roller fits under 
bucket line chain. 




FIGURE 127 



How To Strip Shaft 

To' replace bucket line idler, first remove from the machine. Remove 
set collar 2, Fig. 127, slide off rollers 3, remove inner set collars 2. 

To reassemble, reverse procedure. 

ELEVATOR CABLE HAND HOIST 



How To Remove 

The elevator hand hoist is a reduction gear hand hoist which is used to 
raise the elevator into operating position. To remove hoist assembly, 
remove cable drum shaft bearing 10, Fig. 128, hold-down bolts, remove bolts 
through gear casing 4, which fasten to the elevator frame. The hand hoist 
assembly can then be removed from the machine. To reassemble, reverse 
procedure . 



How To Disassemble Hoist 

Remove hand wheel 1, Fig. 128, which is keyed and set screwed to the 
shaft. Remove grease piping from hand wheel shaft and also from drum shaft 
on outside of gear casing. Remove cotter from pin 6, through middle of 
casing, pull pin out which will allow gear 5, to drop out. Remove the six 
bolts which hold the side of the casing to the rest of the housing. Slide 
this housing off, remove gear 7, on drum shaft which will allow drum shaft 
to be pulled out from housing. Remove set collar 8, remove bearing 10, on 
end of shaft. To reassemble unit, reverse procedure making sure that pinions 
and gear are in proper mesh and alignment before tightening set screws. 
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Elevator Cable Hand Hoist 




FIGURE 128 



ELEVATOR DRAG SCOOP SHEAVES 



2 



3 

FIGURE 129 

How To Remove 

The two similar elevator sheave assemblies are at each end of an angle 
over the top of the boot divider plate. To remove the sheaves, remove the 
two long bolts on the end of this angle which clamp the keeper 2, Fig. 129, 
up to the small plate 1, on top. Drop this keeper out which will allow the 
sheaves 3, and washers to fall out. To remove the pin, remove the other 
bolt so it can be lifted off. To reassemble, reverse procedure. 
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831 Dryer Unit 

831 Power Transmission Chart 



Shafting Identification & Speeds 



RPM 

Engine 1400 

1 - Reducer Take-Off 557 

P - Main Jackshaft 94 

3 - Intermediate Jackshaft 94 

4 - Dragline Shaft 70.5 

5 - Dragline Shaft 70.5 

6 - Feeder Crankshaft 48.6 

7 - Drum 15.04 

8 - Fan & Blower Jackshaft 580.5 

9 - Fan Shaft 958.8 

10 - Blower Shaft 679.0 



Drive Chain and Belt Identification 



Drive Chain and Belt Adjustment 



1. Main Jackshaft and Fan Blower Jackshaft Drive Chains ^iios. 11 and 16, 

Fig. 150) 

The two main drive chains are adjusted together by varying the dis- 
tance between shaft and the engine by shifting the position of the engine 
through the use of adjusting bolts which are fastened to the inner engine 
sill . 



11 - Main Jackshaft Drive Chain 
IP - Dragline Drive Shaft Chain 
15 - Dragline Drive Chain 

14 - Feeder Crankshaft Drive Chain 

15 - Drum Drive Chain 

16 - Fan & Blower Jackshaft Drive Chain 
T7 - Fan Drive TT V n Belt 

18 - Blower Drive ”V IT Belt 

19 - Elevator Drive Chain 



2. Drum Drive Chain ^No. 15, Fig. 150 ) 

Proper adjustment of the drum drive chain is maintained by a spring 
loaded idler sprocket. 



5. Intermediate Jackshaft To Dragline Shaft Drive Chain (Mo. IP, Fig. 130) 

This chain is adjusted with no slack when installed. If the chain 
becomes slack, it is necessary to shim the dragline shaft away from the 
bevel gear shaft by inserting shims between the bearings and the stop 
angles . 



4. Dragline Shaft Drive Chain (Mo. 15, Fig. 130) 

The chain between the two dragline shafts is installed with no slack. 

, Since it is a very short chain, it will possibly never need adjusting 
except if one of the shafts position is shifted. In this case it will be 
necessary to shim the driven dragline shaft away by inserting shims between 
the bearings and the stop angles or removing a half link from the chain. 



5. Feeder Crankshaft Drive Chain \,No. 14, Fig. 130) 



The feeder crankshaft drive chain is adjusted with no slack when in- 
stalled. If the chain should become slack during operation, it is necessary 
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6. Exhauster Fan V-Belt (ho. 17, Fig. 130) 

The exhauster fan V belt is kept at proper tension by a spring loaded 
roller bearing idler. 



7. Blower V Belt (No. 18, Fig. ISO) 

The three V belts which drive the blower are installed with proper ad- 
justment. If they should become slack during operations so that slipping 
results, it is necessary to loosen the blower hold-down bolts and shift the 
position of the blower until the belts are tight. 



Elevator Counter Shaft Drive Chain (No. 19, Fig. 130) 

The elevator counter shaft chain is the powered take-off chain which 
drives the 831 Trailer Mounted Bucket Elevator from the dryer. This chain 
is kept at proper slack at all times by a weighted type idler sprocket 
fastened to the 831 Bucket Elevator frame. 



POWER UNIT 




FIGURE 131 



How To Remove 



The engine and the speed reducer Fig. 131, are bolted rigidly to two 
engine sill angles. The sill angles in turn are bolted to the dryer frame 
by four hold-down bolts. The engine should always be left bolted to the 
sill angles unless it is absolutely necessary to remove. 

To remove the engine from the dryer, remove the master clutch lever 3, 
Fig. 131, which is keyed and set screwed to the shaft on the clutch belt 
housing, and remove the remote control clutch lever 4, which is fastened 
under the sill angle at the forward end of the engine. Remove the main 
drive chain' guard 5, which is bolted front and rear; remove the two drive 
cha ins . 



Remove the four engine sill hold-down bolts Fig. 131A, and the 
engine take-up adjusting bolts which are fastened to the inner sill angle. 
The engine is now free to be lifted up and off from the machine which can be 
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FIGURE 1 3 I A 

To replace engine, reverse the procedure making sure that the engine 
sprocket and sprockets on the main jackshaft and the fan and blower jackshaft 
line up before tightening the engine hold-down bolts and the adjusting bolts. 
Replace drive chain guard and master clutch control linkage. 



How To Disassemble 

See Engine in Accessory Section. 



MAIN JACKSHAFT (No. 2, Fig. 130) 



How To Remove 

The main jackshaft is driven by a chain from the erfgine and drives the 
drum and the intermediate jackshaft. 

Remove drive chain guard from engine, break the drive chain and then 
break the drum drive chain. 
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Remove all grease piping from bearings and remove the jaw clutch lever 
linkage at the drum drive end. Drain the bevel gear box lubricant by re- 
moving the pipe plug in the bottom. Remove the gear box cover held by two 
cap screws 1, Fig. 132 and remove the two gear box shaft cover plates which 
are held to the gear case by two bolts 2. Finally remove the gear case 
bolts 3, allowing the case to be taken out from below. 

Support shaft from above then remove the bearing cap nuts which allow 
the shaft to be freed so it can be removed from below. When removing the 
shaft it is necessary to disengage the bevel gears which can be done by 
loosening bearings and shifting sidewise and then down. 

If necessary to move the bearing bases note the amount of shims at each 
bearing for replacement, then remove the bearing base hold-down bolts and 
proceed as before. 

Stripping Drum Drive End of Shaft 

To replace parts on the drum drive end of the main jackshaft it is not 
necessary to remove the shaft. 

Loosen the wired set screw in the collar 1, Fig. 133 and slide it off. 
Remove the drum jaw clutch lever linkage, slide jaw clutch shifter 2, off. 
Loosen the Allen type set screws in the collar 5, slide off, and remove the 
feather key. Release tension in the drum arive chain by releasing the 
adjusting nuts on the spring idler so that the dram drive sprocket 6, can 
be slid off the shaft. If there is not sufficient slack in this chain it 
may be necessary to break it. Remove the grease piping from the bearing 7, 
and then remove this ball and socket type bearing. The shaft is now stripped 
up to the universal joint 1°, to remove the universal loosen the Allen type 
set screws so that it can be pulled off the shaft. 

To reassemble the main jackshaft reverse the procedure making sure set 
screws fit in the spots provided on the shaft. 



Stripping Bevel Gear End of Shaft 

To replace parts on the bevel gear end of the shaft, it is necessary to 
remove the shaft from the machine. 

To strip the bevel gear end of shaft loosen the Allen type set screws 
in the bevel gear 16, Fig. 133, and pull it off. Slide off the loose 
washer In. Remove the ball and socket bearing 7, loosen the set screws in 
the drive sprocket 11, slide it off and remove the key. Remove the center 
ball and socket bearing 7, finally loosening the Allen type set screws in 
the universal l n , and pull it off. 

To reassemble shaft reverse procedure making sure set screws fit in 
spots provided on shaft. When replacing on machine be careful to line up 
gears and sprockets carefully before tightening hold-down bolts on the 
bearing . 



DRYER DRUM UNIT (Fig. 134) 



Flight Angle Replacement 

The flight angles are bolted to the inside of the dram therefore it is 
necessary to gain entry in thru the drum to replace them by loosening the 
combustion chamber 1, and sliding it back out of the end of the drum. 

Special lock nuts hold the angles tight to the drum and care should be 
taken to keep them tight at ail times. 



How To Remove 



To replace the trunnion tires 5, and the drive sprocket 6, it is neces- 
sary to remove the drum from the machine. 

At the charging end of the drum remove the upper portions of the measur- 
ing gate 7, so that the two parts of the exhaust manifold 3, can be removed. 
At the burner end of the drum break the pipe and hose connections to the 
burner^ loosen the- combustion chamber 1, so that it can be slid back out of 
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FIGURE 1 34 



Break the drum drive chain 4, at the connection link which is cottered. 
The drum is free now so that it can be lifted straight up off of the trunnion 
rollers by making a sling under the drum at each tire and attaching to a 
crane or chain hoist of ton and a half capacity. 

To replace the drum reverse the procedure. 

To replace the trunnion tires 5, and sprocket 6, remove the bolts which 
hold the tires and sprocket to the drum. Special lock nuts are used. It is 
necessary to remove the tires and sprocket from the charging end of the drum 
as they will not slip over the welded angle flange on the discharge end. 

When bolting new sprocket or tires in place use the special curved shims 
furnished to get solid bearing. 



DISCHARGE CHUTE 

The discharge 'Chute directs the hot material from the drum to the con- 
veyor. It is lined with three high carbon plates which can be replaced. 
They are bolted inside the discharge chutes; one plate lining the bottom of 
the extension and having protecting bars welded on to it to protect the 
thermometer thermocouple. 



EXHAUST MANIFOLD 

The exhaust manifold is made in two sections which bolt around the 
charging end of the dram. The smaller section on side opposite fan bolts 
to the hopper and to the other section of the manifold. The larger section 
bolts to the manifold, to the hopper and'to the exhauster fan. Asbestos 
gaskets provide air-tight connections. 

To remove the manifold first remove the upper portion of the measuring 
bolts which hold the upper screw, portion to the gate 
; the manifold sections and remo^fel lth§ machine. 

UNIVERSITY OF CALIFORNIA 



gato-'J^y removing-ithe 

Digitized 




236 



TRUNNION ROLLERS. 



Art instant 

To adjust the trunnion rollers it is usually necessary to skew only the 
trunnions at the burner end of the drum These rear trunnion assemblies are 
skewed approximately 3/16 Tt - at the factory. When the Dryer has been started 
and material is flowing through, observe the thrust rollers. If the upper 
trunnion tire is riding hard against the lower thrust roller, both trunnion 
rollers should be skewed more by inserting shims between angle clip and 
bearing, inserting the same amount on both sides to keep the shafts parallel. 

When necessary to change skew by increasing the amount of shims, first 
remove the stop shim bolts which hold the shims tight to the stop angle. 

Loosen the four bearing hold-down bolts then using a chisel and hammer, shift 
the roller to the desired position, insert or take-out shims and remove the 
chisel. Tighten the bolts and replace the stop shim bolt, after checking to 
see that the full width of the tire rests upon the trunnion roller. It may 
be necessary to shim up the bearings to get this desired full bearing surface. 



How To Remove Trunnion Roller Shaft 

The trunnion roller assembly can be easily removed for repairing. Jack 
the drum up and block it so it does not rest on the roller. Remove the grease 
pipings from the bearings, and remove the guard. Note the amount of shims 
used for replacement and remove the bearing hold-down bolts and lift the 
shaft assembly off the supports. 

To replace reverse the procedure checking to see that the amount of 
skew is correct by a few minutes of operation. 



How To Strip Trunnion Shaft 

To replace parts on the trunnion shaft remove the assembly as described 
then remove the two ball and socket bearings 2, Fig. 135, loosen the wire 
set screws on the roller 7, so that is can be slid off. 

To replace, reverse procedure making sure that set screws fit in spots 
provided and are tightened firmly and equally. 
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THRUST ROLLER 



How To Remove 



To replace the thrust rollers at the rear of the machine, remove the 
grease piping and remove the four hold-down bolts which hold the bearing 
bracket to the frame so that the assembly can be removed. 
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In replacing, reverse the procedure making sure the set screws fit in 
the spots provided and are tightened firmly and equally and wired to prevent 
loosening. 



COMBUSTION CHAMBER 




FIGURE 136 



How To Remove 

To remove the combustion chamber 1, Fig. 136, it is necessary first to 
remove the combustion cone 2, and the burner 3. 

The chamber is held in a cradle-like support 7, being bolted by three 
bolts on each side; remove these bolts and slide the chamber back on the drum 
several inches so that it can be lifted up and off. 

To replace reverse the procedure. 



Replacing Lining 

To replace the refractory lining in the drum remove the chamber as 
described, clean out the old lining carefully saving the asbestos lining 
next to the metal. Set the chamber up on end and place the asbestos lining 
inside the shell, fashion a cylindrical plug, 1 ! 6 TT in diameter, to be in- 
serted as a core so that the material may be added. 

Mix 550 lbs. of castable refractory material with not less than 45 or 
more than 55 quarts of water. Mix well and be sure to get out all the air 
bubbles; then pour the material in between plug and the asbestos lining and 
allow it to harden. 

Replace the chamber by reversing the removing procedure. 



COMBUSTION CONE 



How To Remove 

The combustion cone 2, Fig. 136, is a refractory lined chamber which 
bolts to the end of the combustion chamber 1, and forms a support for the 
burner 3. To remove the cone, remove the burner and oil and air piping, 
then remove the eight bolts which hold the cone to the chamber so that it 
can be lifted off. 



Replacing Lining 
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The air port holes 4, are tapered from 1-1/2” to 2-1/2” in diameter and 
are about 8” long. The large opening in the middle is -6” in diameter for a 
distance of 2” then flares out to a diameter of 1* 6”. 

Mix 150 lbs. of castable refractory with not less than 12 or more than 
15 quarts of water being sure to mix well and get out all the bubbles. Pour 
the material in between the plugs and the shell. Allow it to harden before 
replacing. 

BURNER 



How To Remove 

The burner 3, Fig. 136, is bolted to the end of the combustion cone 2, 
consisting of a long slender tube inside of a larger chamber, the tube being 
used to emit the oil under pressure in an atomized spray. The air is fur- 
nished by a 4” pipe from the blower, the oil is furnished thru a 1/2” pipe 
line from the oil pump on the end of the blower. 

To remove the burner from the machine, break the oil line connection 
at the union at the burner end, remove the hose clamp which clamps the hose 
at the burner to the long section of pipe and remove the four bolts which 
hold the burner support bracket 8, to the combustion cone. 

To replace reverse the procedure. 



HOPPER 



How To Remove 



The two-bin hopper is supported by four angle legs which bolt to the 
frame. To remove the hopper from the machine disconnect the lower elevator 
push arm 3, Fig. 137, which bolts back against the hopper legs. Remove the 
electrical switch box 4, fastened to the hopper leg opposite the engine side 
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Remove ''t he guard 2, over the feeder crankshaft drive chain. Unbolt the 
guards 1, over the dragline shafts which are bolted to the rear portion of 
the hopper. Remove the reciprocating feeder lever 5, which is bolted to a 
bracket attached to the hopper leg. Remove the sections of the manifold 6, 
which are boltfcd to the discharge end of the hopper. Break the feeder 
crankshaft drive chain. Remove the light bracket 7, at the base of the 
hopper leg. Remove the four hold-down bolts which hold the legs to the 
frame. The complete hopper assembly can then be lifted off the machine. 



Liner Plates 

To replace the hopper liner plates, remove the back plate and the 
grizzly bar screens on top of the hopper to gain access to the inside. The 
liner plates are bolted to the side of the hopper as in drawing. Simply 
remove the bolts and replace with new liner plate. 



RECIPROCATING FEEDER 




FIGURE 138 

To prevent leakage of material from the reciprocating feeder at the 
bottom of the hopper, Fig. 136, shims 8, are used as wear progresses. At the 
back of the hopper is a plate 9, Fig. 138, which is bolted to the back side 
and slotted so thac it can be slid down as the bottom edge wears off. On the 
sides of the hopper, angles are bolted to the hopper and are shimmed so these 
can be moved downward as the hopper wears off the bottom edge. 

The feeder pan 10, is supported by two shafts 11, on which are mounted 
two rollers apiece. These rollers are held in position by set collars. For 
removal or replacement it is necessary to remove support angles 12, which are 
bolted to hopper frame. 



FAN AND BLOWER JACKSHAFT (No. 3, Fig. 130) 



How To Remove 
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To remove the shaft from the machine, remove the main drive chain guard, 
break the drive chain. Remove the Tf V TI belt guard and remove the n V IT belt. 
Remove the jaw clutch shifter linkage at the engine drive end of the shaft. 
Remove the bearing hold-down bolts so that the shaft can then be pulled out 
toward the burner end and off the machine. 

To replace, reverse procedure being sure, to line up the sprockets before 
tightening bearing bolt. 



12 3 4 2 5 6 7 8 9 




How To Strip Shaft 

To strip the shaft, remove the set collar 9, Fig. 139, which is set 
screwed to the shaft, slide off the sprocket 8, and remove the inner set 
collar 7, and remove the key, slide off the shifter 5, remove the Fafnir 
bearing 2, and at the other end of the shaft loosen the Allen type set screws 
in the pulley 1, remove the pulley and key, remove the Fafnir bearing 2, 
loosen the Allen type set screws in the inner pulley 3, remove this and remove 
the key. 

To reassemble reverse procedure making sure set screws fit in slots pro- 
vided and that sprocket lines up before tightening bearing. 



INTERMEDIATE JACKSHAFT (No. 3, Fig. 130) 



How To Remove 

The intermediate jackshaft is driven thru bevel gears from the main 
jackshaft. In turn it drives the drag line drum shaft. 

To remove the intermediate shaft, remove the grease pipings from both 
bearings, remove the gear case as described under the main jackshaft. Break 
the drag line shaft drive chain, then note the amount of shims under the bear- 
ings for replacement and remove the bearing hold-down bolts allowing the shaft . 
to drop out from below. 
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To replace, reverse procedure being very careful to check the bevel 
gear alignment and sprocket alignment before tightening bearing bolts. 



How To Strip Shaft 

To strip the shaft remove the Allen type set screws from the gear 1, 
Fig. 140, pull it off the shaft, remove the key and slide off the loose 
washer 2. Remove the ball and socket bearing 3, loosen the set screws in 
the sprocket 7, slide it off, remove the key and remove the other ball and 
socket bearing. 

To reassemble reverse procedure making sure set screws fit in spots 
provided on shaft. Line up bevel gears carefully. 



DRAG LINE SHAFTS (Nos. 4 and 5, Fig. 130) 





How To Remove 

The two drag line shafts located underneath the hopper are very much 
the same assembly. Clutches and chains arc protected by a guard 1, Fig. 10 /', 
which* is bolted *0 the frame and covers both shafts. 
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To replace any parts on this shaft, first remove this guard, which is 
made in three parts, then break the chains necessary for removal of the 
shaft, remove the brake band which is bolted to a support on the frame, 
remove the clutch shifter linkages so that the shaft can be removed. Remove 
the bearing hold-down bolts and remove shaft from position. 



How To Strip Shafts 

To strip these shafts remove the sprocket 2, Figs. 142 and 145, which 
is set screwed in the shaft. Remove the ball and socket bearings 3, remove 
the sprocket 12, which is set screwed into the shaft, remove the shifter set 
collar 11. Loosen the set screws on the clutch 10, and remove the complete 
clutch assembly by sliding off the shaft. Remove the cable drum and hub 7. 

For clutch details of friction clutch see 8" Friction Clutch in index. 



FEEDER CRANK SHAFT 




FIGURE m 



How To Remove 

The feeder crank shaft bolts to the hopper and one of the reciprocating 
feeder roller support angles. 

To remove the shaft from the machine, remove the chain guard 2, Fig. 141, 
and jaw clutch linkage 3. Break the drive chain and remove the connecting 
rod 4. Loosen bearing hold-down bolts which will permit the shaft to be 
removed. N 

To reassemble line up the sprockets before tightening bearing hold-down 
bolts . 



BLOWER 



How To Remove 



The blower 1, Fig. 144, is driven by three V-belts from the fan and 
blower jackshaft. To remove the blower from the machine, break the oil 
piping from the small oil pump 2, mounted on the end of the blower. Remove 
the hose clamp 3, and the section of hose in the air line, then loosen the 
four hold-down bolts which hold the blower to the frame, slide in slightly 
so that the three V-belts can be slid off the pulley and then remove the 
blower from the machine. 
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EXHAUSTOR FAN 



FIGURE l<m 



How To Remove 

The exhaustor fan 4, Fig. 144, is driven by a single V-belt from the 
fan and blower jackshaft. To remove the fan assembly from the machine, 
first remove the upper portion of the staok 5. Then remove the V-belt guard 
6, and pull it from the machine. Disconnect the fan from the air manifold 9. 
Remove the V-belt and remove the six fan hold-down bolts so that the complete 
assembly can be lifted off the machine. The fan bearings are supported on a 
structural stand 7, which bolts to the side of the' fan blade housing. 



FUEL TANK 

A 250 gallon fuel tank 8, Fig. 144, is bolted to the frame with four 
bolts. Before removing, however, it is necessary to remove the oil pipe 
from the side and from the bottom and to remove the TT U Tt bolts which support 
the 4" air line to the side of the tank. The fuel tank should be kept clean 
at all times as dirty fuel will cause the burners to clog up. A small 
strainer is provided in a tee at the bottom of the tank to be cleaned period- 
ically. 
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821 Power Transmission Chart 
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' 821 Soil Preparation Unit 



821 Power Transmission Chart 

See Fig. 145 & Fig. 146 
Shafting Identifications & Speeds' 



RPM 

Engine 1400 

1 - Reducer Take-off 357 

2 - Main Jackshaft 308.4 

3 - Smooth Roll Shaft 99.3 

4 - Cutter Roller Shaft 503 . 2 

5 - Conveyor Head Shaft 46.4 

6 - Conveyor Countershaft 128.5 

7 - Conveyor Foot Shaft 46.4 

8 - Plate Feeder Countershaft 112.9 

9 - Feeder Crankshaft 40.7 

10 - Bevel Gear Countershaft 46.4 

11 - Elevator Bevel Gear Drive Shaft 46.4 

12 - Dragline Shaft 69.6 

13 - Dragline Shaft 69.6 

14 - Soil Feeder Countershaft 12.3 

15 - Soil Feeder Head Shaft 3.3 

16 - Soil Feeder Foot Shaft 3.3 

Conveyor Belt Speed 72.9 FPM 



Drive Chain k Belt Identification 



17 

18 

19 

20 
21 
on 

2gf 

24 

25 

26 

27 

28 



Main Drive Chain 

Cutter Roll Drive Chain 

Conveyor Countershaft Drive Chain 

Plate Feeder Countershaft Drive Chain 

Plate Feeder Drive Chain 

Soil Conveyor Drive Chain 

Bevel Gear Countershaft Drive Chain 

Elevator Drive Chain 

Soil Feeder Countershaft Drive Chain 

Dragline Shaft Drive Chain 

Dragline Shaft Drive Chain 

Soii Feeder Drive Chain 



Drive Chain and Belt Adjustment 



1. Main Drive Chain (No. 17, Fig. 145) 

The main drive chain is kept at proper adjustment by the main drive 
pivot idler. 



2. Cutter Roll Drive Chain (No. 18, Fig. 145) 

Proper adjustment of the cutter roll drive chain is maintained by a 
small idler sprocket bolted to the drive chain guard. 



3. Conveyor Countershaft Drive Chain (No. 19, Fig. 145) 

The conveyor countershaft drive chain can be adjusted for proper slack 
by moving a small idler sprocket which is bolted to the main frame. 



4. Plate Feeder Countershaft Drive Chain (No. 20, Fig . 145) 



The plate feeder countershaft drive chain is installed with no slack. 
If the chain becomes slack after a period of running in, it is necessary to 
shim the countershaft away from the jackshaft by inserting a stop shim 
between the bearings and the stop angles. 
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5. Plate Feeder Drive Chain (No. 21, Fir;. 145) 

The plate feeder drive chain is installed with no slack. After a 
period of running in it should become slack, it will be necessary to shift 
the position of the plate feeder crankshaft by inserting stop shims between 
the bearings and stop angles or by removing a link from the chain. 



6. Soil Conveyor Drive Chain <No. 22, Fig. 145) 

Soil conveyor drive chain is a very short chain and is installed with 
no slack. If it should become slack after a period of operation, it will 
be necessary to shift the position of the headshaft using the bearing stop 
blocks . 



7. Bevel Gear Countershaft Drive Chain (No. 25, Fig. 146) 

Proper adjustment of the bevel gear countershaft chain is maintained by 
an idler sprocket. 



8. Elevator Drive Chain (No. 24, Fig. 146) 

The elevator drive chain is the powered take-off chain which drives the 
831 Trailer Mounted Bucket Elevator from the Soil Preparation Unit. This 
drive chain is kept in proper adjustment at all times by a weighted idler 
sprocket fastened to the frame of the 831 elevator. 



9. Soil Feeder Countershaft Drive Chain (No. 25, Fig. 146) 

This chain is installed with no slack, provisions for taking up slack 
being provided by shifting the position of the countershaft. This is done 
by inserting stop shims between the bearings and the stop angles. 



10. Dragline Shaft Drive Chain (No. 26, Fig. 146) 

The chain from the bevel gear countershaft to the dragline shaft is a 
very short chain and installed with no slack. To keep it in proper slack, 
it is necessary to shift the position of the dragline shaft. 



11. Dragline Shaft Drive Chain (No. 27, Fig. 146) 

The drive chain between the two dragline shafts is kept properly ad- 
justed by shifting the position of the shafts. 



12. Soil Feeder Drive Chain (No. 28, Fig. 146) 

The chain from the soil feeder countershaft to the soil feeder head 
shaft is kept in proper adjustment by a small idler sprocket which is bolted 
to a frame upright angle. 

POWER UNIT 



How To Remove 



The engine and speed reducer are bolted rigidly to two engine sill 
angles 1, Fig. 147. The sill angles in turn are bolted to the soil unit 
frame by four hold-down bolts. The engine should always be left bolted to 
the sill angles unless it is absolutely necessary to remove. 

To remove the engine from the soil unit, first remove the engine throt- 
tle extension control. To do this remove the cotter from the pin 2, through 
the quadrant. This will allow the lever to be pulled off so that the ex- 
tension 3, can then be pulled out of the way. Disconnect the master clutch 
control linkage by removing the cotter from the pin 4. Remove the part of 
the main drive chain guard 5, over the engine sprocket. Break and remove 
the main drive chain. 
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FIGURE m7 

easily done by passing a chain under the engine sills to form a sling so 
that it can be easily lifted off with a chain hoist. 

To replace engine, reverse procedure making sure sprockets line up 
before tightening hold-down bolts. 




How To Disassemble 

See Engine in Accessory Section. 

SMOOTH ROLL SHAFT (Ho. 3, Fig. 14b) 

Spring Adjustment 

The smooth roll bearings are bolted to sliding supports which are 
backed by springs 7, Fig. 150, so that any stone passing thru will force 
the roll back and not damage the rolls or the driving machinery. To adjust 
these roll springs to proper tension, adjusting nuts on the two long screws 
thru the springs are used. To increase the tension on these spring!, first 
loosen the lock nuts which bear against the end of the springs and then 
tighten the other nuts. IMPORTANT: Be sure to keep the same tension on 

both springs. 

ROLL CLEARANCE ADJUSTMENT 
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From underneath the rolls first measure the clearance distance from 
the extreme edge of the cutter bars to the surface of the smooth roll. Nor- 
mally this distance should be about l/8 n ; however, depending upon type of 
clay, it may be varied. To change this clearance adjustment, first remove 
the lower sections of the main drive chain guard. This is necessary to 
gain access to the roll clearance shim 1, Fig. 148, on the drive side of the 
roll. Release all tension from the spring 7, Fig. 150, by slacking off on 
the spring adjusting nut. Remove the roll clearance shim bolts 11, Fig. 148. 
Then add or remove roll clearance shims 10, as needed to get the proper 
clearance. This may require driving the shims out with a hammer or chisel. 

Replace shim bolts, take up on the spring adjusting nuts to get the 
proper tension, then replace chain guard section. 




To Replace Outer Bearing (Fig. 149) 

To replace outer bearing 4, Fig. 149 & 150, and sprocket 3, on the smooth 
roll, it is not necessary to remove the roll assembly from the machine. 

Remove the lower sections of the chain guard; remove the main drive 
chain. Loosen set screws which hold the sprocket 5, to the shaft; remove 
sprocket and key. Sprocket 3, is bolted to a hub ?, by six bolts. Remove 
bearing 4, hold-down bolts noting position of all shims so that bearing can 
be replaced without rais-aligning . Loosen the bearing so it is free on shaft. 
(See discussion on Ahlberg pillow blocks.) Remove bearing cap grease piping 
and remove bearing cap. Loosen the other bearing cap. Using a chain hoist 
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underneath the shaft, lift up slightly and slide bearing off leaving the 
base intact if desired. Replace with new bearing making sure not to let the 
set collars slide out from bearing seals. See special section on Ahlberg 
bearings. Replace the bearing caps, grease piping. After the bearing bases 
have been bolted to position turn the shaft to align bearings, tighten 
bearing caps. Replace sprocket, check alignment, and tighten on shaft. Re- 
place chain and the sections of the chain guard. 



To Replace Inner Bearings 

To remove inner bearing 7, Fig. 149, it is likewise not necessary to 
remove the whole assembly to replace. 



Remove the dust cap 20, Fig. 154, which is held in place by three Allen 
set screws. Loosen the bearing 7, Fig. 149, so it is free on the shaft. 
Remove shims 21. Remove the bearing cap and loosen the other bearing cap. 
Lift shaft up slightly as before to slide bearing off shaft leaving base 
intact. Replace with new bearing, be careful not to damage bearing and not 
to let collars slide out from underneath the bearing seals. Replace the 
bearing cap and grease piping. Tighten the bearing base down into position 
with the hold-down bolts and tighten both bearing caps. After making sure 
that the sprocket has not been misaligned during the operations, put on the 
dust seal cap and tighten the three set screws. 



REMOVAL OF CRUSHER ROLLS 

The removal of the crusher rolls is a major operation, requiring removal 
from directly above, using a chain hoist and necessitating stripping quite a 
bit of machinery at engine end of the machine. 

Remove the main drive chain guard 1, Fig. 151, which is made in three 
sections and which bolts to the frame. Break and remove the two chains which 
drive the crusher rolls. Remove the drive sprockets from the end of the 
shafts. Release all tension in the roll spring adjusting screws 7, Fig. 152. 
Remove the shims and slide the smooth roll back as far as it will go toward 
the engine. Remove all the bearing base hold-down bolts, grease piping 
and shims. 
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FIGURE 152 

On top of machine it will be necessary to remove the forward section of 
the platform grill work 2, Fig. 151, which is clamped to an angle support 8, 
Fig. 152, which must likewise be removed. The throttle extension lever 5, 
Fig. 151, is also removed. Then from above and below remove the sections of 
the housing 12, over the crusher rolls. 

Since the crusher rolls will have to be turned at right angles so that 
they can be pulled up through the frame, it will be necessary to move the 
soil conveyor down out of the way about 2* • To do this, first break the 
conveyor drive chain 9, Fig. 152, then underneath the soil hopper remove the 
bolted housing 5, Fig. 151, connection to the soil hopper. Then remove all 
the conveyor frame hold-down bolts 6, so that the whole conveyor assembly 
can be slid back about 2 or 3 1 . 

The cutter roll must be removed first so attach a chain hoist from above 
to the ends of the shaft lifting up slightly and then guiding it around so 
that it will be turned at right angles. To do this it will be necessary to 
slide it around a vertical frame angle in the interior and then over the 
horizontal angle which supports the conveyor head shaft. Now that the cutter 
roll is at right angles, it can be lifted up and off the machine. 

The smooth roll can then be removed in approximately the same fashion 
by first turning it at right angles to its operating position. 

To replace the crusher rolls simply reverse the procedure making sure 
to line up all drives and sprockets before tightening any shafts in position 
and to adjust the crusher rolls for proper clearance and tension to the 
springs . 



CUTTER ROLL 



Cutter Bar Replacement (Fig. 153) 
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tainer cap bolts, allowing the cap and the cutter bars to drop out. Replace 
with new cutter bars. Replace cap and tighten onto roll. After new bars 
have been replaced it is necessary to check the roll clearance adjustment 
as described under the smooth roll section. 



Outer Bearing and Sprocket Replacement 

To replace the sprocket 2, Fig. 153, and the outer Ahlberg Ball Bearing 3, 
first remove the sections of the chain guard and remove the drive chain. 

Loosen the set screws in the sprocket and slide off. Remove bearing hold-down 
bolts so that the bearing will be free for removal. Loosen the bearing cap 
on the other bearing 9, so that the shaft can be lifted up slightly. Now 
slide the bearing off, leaving the base intact if desired. 

Replace with new bearings noting instructions on Ahlberg Bearings as 
described in the special bearing section. Rotate shaft to align bearings and 
tighten in place, replacing sprocket, chain and guard. 




FIGURE 154 



Replacing Inner Bearing 



To replace the inner bearing 8, Fig. 153, remove the dust cap 22, 

Fig. 154, which is held in place by three set screws. Remove the bearing 
hold-down bolts and shims 23, to free it for removal. Remove the bearing 
cap so that the base may be left intact while sliding the bearing off shaft. 
Remove the inner feeder measuring gate and scale 24. Loosen the bearing cap 
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Replace with new bearing following the special instructions, replacing 
cap, rotating shaft to align the bearings and tightening the bearings in 
place checking to see that the sprocket alignment has not been changed. 



MAIN JACKSHAFT (No. 2 , Fig. 145) 



How To Remove 

To remove the main jackshaft for replacement of any part on the engine 
drive end, first remove the section of the main drive chain guard over the 
sprocket. Then remove the drive chains, both the main drive and the cutter 
roll drive chain. On the other end of the shaft remove the guard which is 
bolted over the friction clutch. Remove the friction clutch shifter linkage 
and the two drive chains on that end of the shaft. Loosen the bearing ad- 
justing bolts and loosen the bearing hold-down bolts which will allow the 
shaft to be lifted up and off the machine. 

In replacing the main jackshaft, be sure to align all sprockets before 
tightening down hold-down bolts. 



Stripping Clutch End of Shaft 

It is not necessary to remove the shaft from machine to replace any of 
the parts on the clutch end of the main jackshaft. Remove the guard over 
the friction clutch and remove the clutch shifter linkage. Then loosen the 
Allen set screws in the set collar 11, Fig. 155, and slide off. Loosen the 
wired set screws on the clutch 9, and slide the complete clutch assembly off 
the end of the shaft. The sprocket and drum assembly 7 & 8, can then be 
slid off the shaft. Support the shaft so that the Dodge-Timken roller bear- 
ing 6, can be removed. To reassemble, reverse procedure making sure set 
screws fit in the spots provided on the shaft. For details of the clutch 
see "8 n Friction Clutch" in index. 



Stripping Engine Drive End of Shaft 

Remove main drive chain guard and break the drive chain. Loosen the set 
screws in the two drive sprockets 1 & 2, Fig. 155, so that they can be 
pulled off. Slide off the loose washers 3, remove the Dodge-Timken roller 
bearing 4. 



PLATE FEEDER COUNTERSHAFT (No. 3, Fig. 145) 



How To Remove 

To remove the plate feeder countershaft to replace any of the parts, 
first break the two drive chains 25, 26, Fig. 154, so that the bearing bolts 
27, can be removed allowing the shaft to be pulled off the machine. 



How To Strip Shaft 



To strip the shaft for replacement, remove the ball and socket bearings 
2, Fig. 156, at each end of the shaft; loosen the set screws in the sprocket 
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6. Loosen the set collar 7. Slide it off. Loosen the set screws in the 
sprocket 12, so it can be slid off. Remove the set collar 10. Slide off 
the shifter 8, and remove the inner set collar 7. 

In reassembling the shaft be sure to get the set screws fitted in spots 
provided on shaft. Line up sprockets carefully before tightening bearing 
base hold-down bolts. 



PLATE FEEDER CRANKSHAFT (No. 9, Fig. 145) 



How To Remove 

To remove the plate feeder crankshaft for replacement of any of the 
parts, remove the pin which connects the connecting rod to the eccentric. 
Break the drive chain, then remove the bearing hold-down bolts so the shaft 
will be free. 




How To Strip Shaft 

To strip the shaft, remove the ball and socket bearing 2, Fig. 157. 
Slide off the washer 7. Remove the sprocket 6. Slide it off. Remove the 
other bearing 2. 



CONVEYOR COUNTERSHAFT (No. 6, Fig. 145) 



How To Remove 

The conveyor countershaft is driven from the main jackshaft and in turn 
drives the conveyor and the elevator bevel gear countershaft. To remove it 
from the machine for replacement, first remove the portion of the platform 
grill directly above it which is clamped to the angle support at four 
points, then break the three drive chains and remove the bearing bolts so 
that the shaft can be lifted off the machine. 




To strip the conveyor countershaft assembly, loosen the set screws in 
the sprocket 8, Fig. 159, slide the sprocket off, remove the ball and socket 
bearing 2, slide off the loose washer 7, release the set screws in the 
sprocket 6, slide it off and at the other end of the shaft remove the ball 
and socket bearing 2, and remove the sprocket 6. 

/rTr* reassembling the shaft make sure set screws fit in snots provided 
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ELEVATOR BEVEL GEAR COUNTERSHAFT (No. 10 , Fig. 146) 



FIGURE 158 




How To Remove 

The elevator bevel gear countershaft is driven from the conveyor 
countershaft and drives the elevator drive shaft thru bevel gears; also 
driving the drag line shafts and the soil feeder countershaft. To remove 
it from the machine, remove the portion of the platform grill work directly 
above it which is clamped to angle supports at four points. Break the 
three drive chains 20, 21, 22, Fig. 158. Drain the lubricant from the gear 
box 23, and remove the small portion of the gear box which covers the shaft 
and bolts to the inside. Remove all bearing hold-down and shim bolts 24. 
The shaft is now free so that it can be shifted to disengage the bevel 
gears so that it can be taken off the machine. 

In replacing this shaft on the machine it is necessary first to line 
up the bevel gears. Then make the necessary adjustments in lining up the 
sprockets if necessary. 




How To Strip Shaft 



To strip the shaft for replacement of any parts, loosen the wired set 
screws in the bevel gear 2, Fig. 160, so that it can be slid off. Remove 
the key and slide off the loose washer 3, remove the ball and socket bearing 
4, loosen the wired set screws in the sprocket 9, and slide it off. At the 
other end of the shaft loosen the wired set screws in the double sprocket 15, 
slide it off. Slide off the loose washers 14, remove the ball and socket 
bearing 10. 
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ELEVATOR DRIVE SHAFT t,No. 11, Fig. 146) 



How To Remove 

The elevator drive shaft is a small stub shaft which is driven from 
bevel gear countershaft and drives the 831 portable elevator unit. To 
remove it from the machine, loosen and remove all bearing hold-down and 
shim bolts, drain the bevel gear lubricant, remove the shaft cover portion 
of the bevel gear case so- that the shaft can then be lifted off the machine. 

In replacing shaft on machine, line up bevel gears carefully, see 
special section on bevel gears. 




FIGURE 161 



How To Strip Shaft 

Stripping the shaft for replacement of any part remove it from the 
machine and loosen wired set screws in sprocket 2, Fig. 161, and slide it 
off, remove ball and socket bearing 3, slide off the loose washer 7, loosei 
the wired set screws in the bevel gear 8, slide it off and then remove the 
ball and socket bearing 3. 



DRAG LINE SHAFTS (Nos. 12 and 13, Fig. 146) 



How To Remove 

The drag line shafts must be removed from beneath the operators plat- 
form. First break the drive chains necessary for removal, then disconnect 
the brake bands at support point 25, Fig. 158, on the cable drums and dis- 
connect the shifter linkages 26, on the friction clutches. Remove the 
bearing hold-down bolts so that the shaft can be removed from below. 




How To Strip Shaft 



FIGURE 162 



The two shafts are practically the same assembly. To strip the shaft 
for removal of any part, loosen the set screws in the sprocket 2, Fig. 162 
and J.63, slide if^off , remove the key so that the ball and socket bearing 4, 
‘ ‘ \e off the loose cable drum and hub assembly *8. Remove 
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FIGURE 163 

the ball and socket bearing 4, at other end of the shaft. Loosen the wired 
set screws in collar 12, slide it off and then loosen the wired set screws 
in the clutch 11, and slide off the complete clutch assembly. For details 
of the clutches see 8” Friction Clutch in index. 



SOIL FEEDER COUNTERSHAFT (No. 14, Fig.* 146) 



How To Remove 

The soil feeder countershaft is driven from the elevator bevel gear 
countershaft and drives the soils feeder. To remove it from the machine, 
remove the two drive chains, then remove the bearing and shim bolts so that 
the shaft may be removed from the side of machine. 




How To Strip Shaft 

To strip the shaft for replacement of any part remove it from the 
machine and slide off the two ball and socket bearings 2, Fig. 164, on either 
end of the shaft. Remove the two set collars 6, so that the sprocket 7, can 
slide off. Loosen the Allen type set screws in the set collar 9, slide it 
off. Slide off the shifter assembly- 10, loosen the set screws in the sproc- 
ket 12, and the collar 6, so that they can be slid off. 

In reassembling parts be sure set screws fit in spots provided and that 
jaw clutch engages properly. 

AGGREGATE HOPPER 



How To Remove 



D i g it i ,‘? 3a fy r ' 




er is bolted 
e removed, 
ifted straight 



to the main frame of the machine at 1, 

An overhead hoist of : $p^e s|op|t»ji | s nec- 
1 ‘ J - up from the machine Remove the 
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FIGURE 165 

lower elevator push arm 4, and then remove the hold-down bolts on the lower 
main frame channel 1. Remove the hold-down bolts 2, 3, along the side of, 
the hopper at the bend line, then by attaching with the crane hoist and 
carefully lifting up so that all obstructions are cleared, the hopper can be 
remoyed without further dismantling. 

To replace the hopper liner plates it is not necessary to remove the 
hopper from the machine. Remove the grills 5, at the top of the hopper to 
gain entry inside; remove the old plates which are bolted to the sides and 
replace with new ones. Note position of plates shown in the drawing. 



RECIPROCATING PLATE FEEDER 



How To Remove 

The reciprocating plate feeder is driven by a connecting rod 15, Fig. 166, 
which is eccentrically connected to the feeder crankshaft. It is supported 
by two shafts 10, which have two rollers apiece 12, each shaft in turn being 
supported at the end by brackets which bolt to the main frame. Therefore to 
remove the plate feeder remove the support brackets to alio w the whole 
assembly to be removed from below. 

How To Adjust 

To adjust the reciprocating feeder to prevent spillage of material, 
angles 3, 4, 5, 6, 7, are bolted to the bottom of the hopper and can be 
shimmed downward as the bottom edges wear off. To make this adjustment, 
therefore, when spilling occurs, simply loosen the bolts and insert more 
shims 1 & 2, until there is a good fit again against the feeder plate 9. 



How To Strip Shaft 



To strip the reciprocating feeder roller shaft 10, remove from the 
machine by removing the support brackets, loosen the set screws in the 
collars on the support brackets, shaft can be removed, then loosen the set 
collars 11, on each side of the four rollers 12, and slide them off. 
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It is not necessary to remove the complete conveyor frame assembly from 
the machine for replacement of belt, head shaft roller, or foot shaft. 

To remove the head shaft 9 0, Fig. 167, from the machine, first slack up 
on the belt by loosening the adjusting screws on the foot pulley 21. Remove 
the drive chain 22, from the conveyor countershaf t, then remove the portion 
of the housing 25, over the crusher roll directly in front of the conveyor 
head pulley. This will allow the pulley then to be removed from directly 
over the cutter roll. 




To strip the conveyor head shaft first remove it from the machine, 
then loosen the wired set screws from the sprocket 2, Fig. 168, so that it 
can be removed. Remove the ball and socket bearing 5, remove the inner set 
collar 7, loosen the set screws in the hubs 9, and to remove the pulley 8, 
from the hubs 9, remove the four bolts at each hub. In reassembling the 
shaft do not tighten the hubs to the pulley until the hubs have been tight- 
ened onto the shaft. 

To remove the flat belt idlers 24, Fig. 167, simply remove the bolt thru 
the frame at each end so that it can be pulled off from the side. 

To remove the foot pulley 21, first slack up on the belt, then remove 
the four bolts 25, Fig. 170, which hold the adjusting screws to the frame of 
the conveyor. Remove the bolts 26, which fasten the bearings to the pulley 
scraper. Foot pulley can then be removed for replacement. 




In stripping the foot pulley shaft, remove it from the machine and slide 
off the bearings 1 & 7, Fig. 169, remove the inner set collar 3, loosen the 
set screws in the pulley hub 5, finally removing the pulley 4, from the hubs 5. 

In reassembling the foot pulley, tighten the pulley hub to the shaft 
before tightening the pulley to the hub. This will prevent misalignment. 



SOIL FEEDER AND HOPPER 



The upper portion of the soil hopper is supported at four points being 
bolted to four small upright angle legs 27, Fig/ 170. For removal of this 
part of the hopper, remove the two bolts 28, at each leg connection. 



To remove the soil feeder head shaft for replacement, break the drive 
chain, remove the portions of the soil conveyor skirt plate 99, Fig. 170, so 
that the shaft can be removed. It is necessary to break and remove the 

ibly 40, at the cotter ed coupler link so. that., the shaft can 
■f5femoving the bearing hold-down bol-iy. 
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To strip the shaft for replacement of any parts, loosen the wired set 
screws in the sprocket 2, Fig. 171, so that it can be pulled off. Remove 
the two ball and socket bearings 3, loosen the wired set screws in the collar 
7, and loosen the Allen type set screws in the flight chain sprockets 8, so 
that they can be removed. It is necessary when reassembling that all set 
screws fit in the spots provided on the shaft. 



To remove the foot shaft, break the flight chain 30, Fig. 170, as before 
at the cottered coupler link. Remove the bearing and shim bolts so that the 
shaft can be pulled off from the rear. 



To strip the shaft slide off the ball and socket bearing 2, Fig. 172, 
remove the set collar 6, and the flight chain sprocket 7. 

{ ’ 2 
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Soil Feeder Flight Line 

To replace flight bars 31, Fig. 170, break the chain as before and then 
rotate around until the desired flight bar is reached. The bars are loose 
in the chains, so by spreading the chains, they can be taken out and replaced. 

To tighten the soil feeder flight chain, increase. the distance between 
the head shaft and foot shaft by inserting shims between the bearing base 
and the bearing support of the foot shaft. 
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PARTS LIST 











841 Pugmi 1 1 Mixer 403 

831 Aggregate Dryer 445 

821 Soil Preporation Unit 479 

831 Bucket Elevator 517 

Numerical Index of Parts 537-1 



(For Accessory and Engine Parts see Accessory Section) 
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